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Safety Instructions 


This unit has been designed and tested according to the standards outlined overleaf and has left the 
manufacturer's premises in a state fully complying with the safety standards. 


in order to maintain this state and to ensure safe operation, observe the following instructions, symbols and 
precautions. 


1) 


2) 


When the unit is to be permanently cabled, first connect protective ground conductor before making 


Built-in units should only be operated when properly fitted into the system 


For permanently cabled units without built-in fuses, automatic switches or similar protective facilities, 
the AC supply line shall be fitted with fuses rated to the units. 


Before switching on the unit ensure that the operating voltage set at the unit matches the line voltage. 
If a different operating voltage is to be set, use a fuse with appropriate rating 


Units of protection class | with disconnectible AC supply cable and plug may only be operated from a 
power socket with protective ground contact. 


The protective ground connection should not be made ineffective by an extension cable. 


Any breaking of the protective ground conductor within or outside of the unit or loosening of the 
protective ground connection may cause the unit to become electrically hazardous. 


The protective ground conductor shall not be interrupted intentionally. 
Before opening the unit, isolate it from the AC supply 


Adjustment and replacement of parts as well as maintenance and repair should be carried out only by 
specialists approved by R & S. 


Observe safety regulations and rules for the prevention of accidents. 


Use only original parts for replacing parts relevant to safety (e.g. power on/off switches, power trans- 
formers or fuses). 


Also observe the additional safety instructions specified in this manual. 


Explanation of Symbols Used 
uN - Read operating manual, observe the safety symbols used 


EMC Recommendations 


The electromagnetic compatibility of the UPI complies with the relevant standards specified in the 
data sheet. 

Please observe the following to obtain accurate measurements in the presence of electromagnetic 
disturbances: 


®@® Use shielded cables to all connectors of the UPL (both measurement inputs/outputs and 
computer links to eg the printer). 


The balanced inputs/outputs are much less susceptible to interference fields than the 
unbalanced ones and should therefore be used in the relevant cases. 


For connection of an external monitor, we recommend the use of a low-radiation model. 


When operating the UPD with an external keyboard, the Rohde & Schwarz keyboard which is 
protected against radiated noise should be employed. 


ESD Recommendations 
The unit cannot offer absolute protection against electrostatic discharge at the generator and test 


: and test inputs. The unit is ressistant 
to ESD up to approx. + 4 kV. In sensitive environments, eg highly isolating floor coverings or clothing 
and shoes of operators, it is recommended to take the relevant ESD protective measures before 
contacting the floating built-in connectors. 


095.1000 BI.0-0796 


Certitied Quality System 


ISO YOQOI 


DQS REG. NO 1954-04 


Qualitatszertifikat 


Sehr geehrter Kunde, 


Sie haben sich fiir den Kauf eines 
Rohde & Schwarz-Produktes ent- 
schieden. Hiermit erhalten Sie ein 
nach modernsten Fertigungsme- 
thoden hergestelltes Produkt. Es 
wurde nach den Regeln unseres 
Qualitatsmanagementsystems 
entwickelt, gefertigt und geprift. 
Das Rohde & Schwarz-Qualitats- 
managementsystem ist nach ISO 
9001 zertifiziert. 


Certificate of quality 


Dear Customer, 


You have decided to buy a 
Rohde & Schwarz product. You 
are thus assured of receiving a 
product that is manufactured 
using the most modern methods 
available. This product was de- 
veloped, manufactured and 
tested in compliance with our 
quality management system stan- 
dards. 

The Rohde & Schwarz quality 
management system is certified 
according to ISO 9001. 


ROHDE & SCHWARZ 


Certificat de qualité 


Cher client, 


Vous avez choisi d’acheter un 
produit Rohde & Schwarz. Vous 
disposez donc d'un produit fabri- 
qué d'aprés les méthodes les plus 
avancées. Le développement, la 
fabrication et les tests respectent 
nos normes de gestion qualité. 

Le systéme de gestion qualité de 
Rohde & Schwarz a été homolo- 
gué conformément 4 la norme 


ISO 9001. 


ROHDE&SCHWARZ 


EC Certificate of Conformity 


Certificate No.: 9502140 


This is to certify that: 


Equipment type Order No. Designation 

UPL 1078.2008.06 Audio Analyzer 

UPL16 1078.2008.16 Audio Analyzer 

UPL66 1078.2008.66 Audio Analyzer 

UPL-B1 1078.4400.02 Low Distortion Generator 
UPL-B2 1078.4000.02 Digital Audio I/O 

UPL-B5 1078.4600.02 Listening Output 


complies with the provisions of the Directive of the Council of the European Union on the 
approximation of the laws of the Member States 


- relating to electrical equipment for use within defined voltage limits 
(73/23/EEC revised by 93/68/EEC) 


- relating to electromagnetic compatibility 
(89/336/EEC revised by 91/263/EEC, 92/31/EEC, 93/68/EEC) 


Conformity is proven by compliance with the following standards: 
EN61010-1 : 1991 
EN50081-1 : 1992 
EN50082-1 : 1992 


Affixing the EC conformity mark as from 1995 


ROHDE & SCHWARZ GmbH & Co. KG 
Miuhldorfstr. 15, D-81671 Miinchen 


Munich, 1997-09-09 Central Quality Management FS-QZ / Becker 
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Program Examples 


Supplement to UPL Manual 


... TTF, AWD and WAV files could be 


converted with the COMPRESS-EXE 
program into mono files with an optionally 
reduced word width and then stored as CPR 
files under the ARBITRARY generator 
function. 


.. files with the extension .WAV were 
accepted as WAV files for the generator 
function ARBITRARY without a further 
check. 


.. in the case of third-octave noise (RANDOM 
function), "Mean Freq" could only be 
entered in the basic unit. 


.. with SRC Mode JITTER ONLY, PHASE and 
COMMON ONLY selected in the digital 
generator, the generator function did not 
provide any information as to whether the 
selected signal shape referred to the audio 
data, the jitter or the common signal. 
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.. the capabilities of the conversion program for WAV 


filters are improved. Since the parameters for the 
audio bits (-b) are omitted, the program behaves in 
the following way: 


The highest peak value of the WAV file and the 
optimum word width are automatically determined; 
the word width can then be manually varied. 


All samples are rescaled during the conversion so 
that the highest level is exactly at 1 FS. Thus 
maximum resolution is obtained. 


.. the file format (header) is checked when WAV files 
are loaded or converted. 


.. the replay of WAV and CRF files is restarted with 


the START key. 


.. all frequency unit can be entered for "Mean Freq”, 


particularly Toct which is referenced to Ref Freq. 


.. the label of the generator function has been 


changed: 
FUNCTION: signal shape of audio data 
JIT FUNCT: signal shape of jitter signal 


COM FUNCT: signal shape of common-mode 
signal 
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UPL Program Examples 


ANALYZER panel: 


Previously ... 


— 

.. the new analyzer function THIRD OCT was |... the new THIRD OCT analyzer function has one 
offered with two channels that were channel only to avoid operating errors when the 
measured sequentially. Observation gaps stereo mode is inadvertently selected. 
thus occurred in this mode and the update 
rate was very low. 

The decay time constant of the third-octave The decay time constant of the third-octave bars is 
bars was 0. now 0.5 s and can be modified by specifying the 
call parameter -tterz. 
UPL -tterz1.5, for instance, reduces the decay time 
constant to 1.5 s. 
UPL -tterz0 does not change the previous 
behaviour. 

.. Wheely was not updated during the block .. Wheely is advanced by the eighth of a turn after 
sweep so that the user could not see each sweep in the block mode. 
whether the measurement was running or 
not. 

.. continuous phase measurement was .. continuous phase measurement is selected by ad 
selected by entering a phase unit under entering INFINITE under FREQ&PHASE. As was 
FREQ&GRPDEL. This operation was the case before software version 1.3, a phase unit 
difficult to understand. cannot be entered under FREQ&GRPDEL. 

The 1st phase value was measured in the The 1st phase value is now measured in the range 
range 0 to 360°. +/- 180°. 
— 
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ac 


UPL Program Examples 


OPTIONS panel: 


... the serial number of UPL was only indicated |... the serial number can also be read out under 
on the type label at the rear of the DIAGNOSTIC - Device SER.NUMBER in the 
instrument. OPTIONS panel, address 0 and 1. 


Remote control and universal sequence controller: 


Previously mat Powe | 


.. especially with software version 1.30, the ... command DISP:ACT ON under BASIC behaves as 
DISP:ACT ON command caused a graphics with the software versions before 1.3, ie the 
display even in the case of universal graphics display is disabled. Switchover to the 
sequence control. graphics mode is only possible with command UPL | 
GTL U or UPL GTLB. 


In the case of remote control via IEC/IEEE-bus and 
RS-232, the behaviour of software version 1.30 
remains unchanged. 
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UPL Putting into Operation 


1 Preparation for Use 


1.1 Putting into Operation 


Titel Setting up the Audio Analyzer 


The UPL can be operated in the following positions: 


e Horizontal position: fold out the front feet provided on the instrument bottom in order to obtain an 
better view on the LC display. 


e Vertical position tilted on its rear panel. Fold out the feet provided on the rear panel and use a 90% 
offset power connector (included in the accessories supplied). 


Note: To ensure optimum performance of the audio analyzer observe the following: 


e¢ Do not cover the rear lateral ventilation openings. 
e Adhere to the permissible ambient temperature specified in the data sheet. 


e Avoid moisture condensation. If it has already occurred, dry out the instrument before switching it 
on. 


a Rackmounting 


Use the adapter (see Data Sheet for type and order number.). 
Note: To ensure optimum performance of the audio analyzer observe the following: 


e Be sure sufficient air is supplied within the rack. 


e There must be adequate space between ventilation openings and rack housing. 


taka Power Supply 


The UPL can be set to operate at AC supply voltages of 100 V, 120 V, 220 V and 230 V with a 
tolerance of +10 % and a frequency of 47 Hz to 63 Hz. It can also be operated from AC supplies with 
other nominal voltages as shown in the table below. 


Table 1-2 Operation of UPL from other AC supplies 


Nominal AC supply voltage Setting of voltage selector Tolerance of instrument 
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Putting into Operation UPL 


Before initial power-up, check that the correct supply voltage is set. If the setting is not correct, reset as 
follows: 


Remove power cable. 
Open cap of voltage selector using a slotted screwdriver. 


Remove both fuse holders and insert fuses of appropriate value (included in the accessories 
supplied): 


Rated voltages 100 to 120 V, 
2 fuses T 4.0 H (IEC 127-2/Ill) 


Rated voltages 220 to 240 V, 
2 fuses T 2.5 H (IEC 127-2/IIl) 


Insert fuse holder. 


Remove the cylinder labeled with the rated voltages and re-insert it such that the value visible in the 
cap window when fitted corresponds to the desired rated voltage. If there is no suitable imprint, 
select the value closest to the desired one. 


Close the cap. 
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UPL Putting into Operation 


1.1.4 Switching On 


Note: Make sure no disk is available in the disk drive when turning the UPL ON (press ON/OFF 
switch on the front panel). 


Switch-on of the UPL is followed by the system start-up, selftest of the controller and loading of the 
MS-DOS operating system as well as of the measurement and operating software from the hard disk. 
While the UPL switch-on logo is being displayed, the selftest of the measurement hardware is executed 
(see Section 4.2 Function Test). The last UPL setup which has been automatically stored is 
subsequently loaded from the CMOS-RA\M, setting the UPL to the status valid before switch-off. 


Note: lf no characters are displayed on the screen after switch-on, the contrast control may be 
maladjusted (UPLO2 with monochrome display only). Press the "Contrast" key in the 
CONTROL field of the front panel keypad and set the contrast for the desired angle of 
view using the rotary knob. 


For operation of an external monitor, refer to Section 2.16, Connecting External Devices. 


Note: 

e The system selftest also includes checking the availability of an external keyboard (see 2.17 
Connecting External Devices). If an external keyboard is connected, it can be used for operating the 
UPL. 


e Connecting the external keyboard after having turned on the UPL may involve that the software 
does not recognize the keyboard i.e. it is without function. 


e With the use of an external keyboard, the storage test of the system can be aborted - while the 
storage addresses are being counted up - using the ESC key. 


e The system messages output during system start-up are not displayed, since the LC display is not 
yet ready at this time. To make these messages visible, which is usually not required, it is necessary 
to connect an external monitor. 


e The message 
PRESS <DEL> IF YOU WANT TO RUN SETUP/EXTD-SET 


or any corresponding message is displayed during system start-up (on an external monitor, only). 
Pressing this key allows you to enter the SETUP program where system configuration, date and time 
can be defined. We advise against calling this program as changing its settings, though 
inadvertently, may cause the UPL to work incorrectly or not work at all. 


Calling this program is required only after battery replacement. (Section 4.3 Troubleshooting, deals 
with battery replacement and setups and, in addition, how to correct a maladjusted SETUP.) If 
required, date or time should be changed using the DOS commands DATE and TIME (see 2.18.1 or 
DOS manual). 
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Putting into Operation UPL 


1.1.5 Switching Off 


Wait until there are no accesses to the hard disk or disk drive anymore. 


e Remove the disk from the drive. 


Press the ON/OFF key on the front panel. (All UPL setups are maintained.) 


1.1.6 Connecting an External Keyboard 


Note: Connect the keyboard only with instrument switched off. Otherwise, correct function of the 
keyboard cannot be guaranteed. 


The keyboard connector is fitted to the rear of the instrument (KEYBOARD label). Any standard PC 
keyboard may be used. 


In normal operation, the keyboard facilitates the entry of commentary texts, file names etc. If the 
controller mode of the UPL is selected, e. g., in order to store measurement results in documents, the 
keyboard assumes its usual PC function (cf. 2.18 UPL Used as Computer). 


Section 2.1.1 (Front View of the Instrument) includes an overview of the assignment of the key 
functions of the UPL front panel to short-key combinations of the external keyboard. This assignment 
table can be looked up at any time in the help function (press front panel key HELP or F1 on the ext. 
keyboard) under the key-word "UPL". 


The automatic repetition rate with constant key stroke and the associated delay can be modified in the 
OPTIONS panel (Rep rate, Rep delay). 


Either a keyboard with German or English key assignment can be selected: 


° change to DOS (press SYSTEM key) 

e call "BOOTSET" program and make appropriate selection 
e enter UPL to return to measuring operation 

1.1.7 Connecting a Mouse 

Note: 


Connect the mouse only with the instrument switched off. Otherwise, correct operation cannot be 
guaranteed. 

The complete UPL may be mouse-controlled. Particularly, the entry of commentary texts, file names 
etc. is easier than via the front panel keys, only (selecting the keys of a "screen keypad"). Mouse 
control is described in Section 2.3. 


The UPL requires the appropriate mouse driver in the path C:\MOUSE of the UPL named mouse.com., 
which must be available on a 3.5"-disk. 


Proceed as follows: 
(In the subsequent example, the mouse driver to be installed is called msmouse.com and is located in 
the root directory of the disk) 


Connect external keyboard. Connect mouse to the interface COM1 and switch on the instrument 
Press ESC while the UPL switch-on logo is displayed to change to the DOS level 

Insert the disk with the driver to be installed in the 3.5" drive. 

Execute the following DOS command: copy a:msmouse.com c:\mouse\mouse.com 

Enter UPL: the UPL operator surface is started. 
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UPL Fitting Options 


1.2 Fitting Options 


All options can be fitted by the user. Additional test instruments are not required for putting into 
operation. 


Important! 
All options are sensitive to electrostatic charge. Handle them in line with ESD regulations! 


Assembly (applies to all options): 

e Turn the UPL off, disconnect the power cable. 

e Unscrew the feet from instrument rear (four Phillips screws). 
e Slide the upper paneling slightly to the rear and withdraw. 


e After having fitted the option according to the supplied assembly instructions, remount all covers, 
brackets and clamps in reverse order to that of removal. Fit the paneling and the instrument feet. 


e Turn the UPL on. Install the supplementary software supplied, if any, according to instructions or 
enable additional software functions. The software then automatically recognizes the fitted option. If 
a Calibration is required, it can be performed without any external test facilities being required. 


When ordering one of the following options: 


e Universal Sequence Controller UPL-B10 Order No. (1078.3904.02) 
e Digital Audio Protocol UPL-B21 Order No. (1078.3856.02) 
e Jitter and Interface Test, UPL-B22 Order No. (1078.3956.02) 
e Remote Control UPL-B4 Order No. (1078.3804.02) 
e Extended Analyzer Functions UPL-B6 Order No. (1078.4500.02) 


make sure to indicate the serial number on the rear of the instrument (SER. xxxxxxxx) 


1.2.1 Enabling Software Options 


If one of the above-mentioned options is cleared by mistake, a reinstallation is to be performed as 
explained below, Remote Control (UPL-B4) being used as an example: 


e Switch on the instrument 


e Select the OPTIONS panel using the OPTIONS key on the UPL front panel or by pressing ALT+O on 
the external keyboard and scroll to the panel end by means of the cursor or the paging key. 


e Enter the numbers on the label attached to the rear of the instrument in the fields labeled Option No. 
and InstallKey of the OPTIONS panel as shown below: 
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Fitting Options 


Adhesive label 


OPTION UPL-B4 
REMOTE CONTROL 


aaa | 1078.3804.02 
IN, | OPTION NO..0, 
[ INSTALLATION KEY 
- DIAGNOSTIC password? 
. Device INSTALL KEY | XXXXX ) 


0 = 


- Option No. 
- InstallKey 


L MADEINGERMANY _| 


With the installation key correctly entered the following message is displayed: 


Option installed! 


After switching the UPL off and on again, the option is ready for use. 


If the entry of the installation key was not correct, the following message is displayed: 


Wrong Installation Key! 
Turn power off and restart UPL! 


After switching the UPL off and on again the procedure can be repeated. 


UPL 


If the installation key is re-entered without switch-off/on of the UPL, the following message is 


displayed: 


To retype Installation Key, 
turn power off and restart UPL! 
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1.3 Software Installation 


The following floppy disks are supplied together with the UPL: 
e MS-DOS system floppies, containing all programs associated with MS-DOS. 
e UPL program floppies, including the complete UPL operating and measurement software. 


e UPL Example Disk. It contains examples for remote control via IEC/IEEE-bus and for Universal 
Sequence Contro! UPL-B10. as well as setups to different measurement applications. 


The UPL is supplied with the operating system and the UPL software including example files already 
installed on the built-in hard disk. The supplied floppy disks are needed only when the complete 
software or parts thereof have been deleted inadvertently by the user. The MS-DOS, UPL software and 
example files can also be installed separately. 


Note: The UPL software is supplied in packed format and unpacked only during installation (the 
software then considerably exceeds the capacity available on the disk). The unpacking 
program may output messages such as “Exploding...", "Unpacking” etc. These messages are 
correct and do not mean faulty installation. 


Installing the MS-DOS operating system: 

e« Connect the external keyboard. 

e Switch on UPL, insert 1st disk. 

e Enter A:SETUP 

e Press CTRL + ALT + DEL (or STRG+ ALT+ ENTF) keys. 
e The installation program is started. 

Continue the installation following the notes on the screen. 


Installing the UPL operating and measurement software: 


e Connect the external keyboard. 
¢ Switch on UPL. 


e Exit the UPL operating software by pressing ESC key while the switch-on logo is being displayed on 
the screen, or, with the UPL operating software loaded, by pressing the SYSTEM key and Enter 
(corresponds to "Normal Exit to DOS’ in the selection box). 


e Insert the UPL program disk. 
e Key in A:, press Enter. 
e Key in UPLINST, press Enter. 


The UPL software is now copied onto the hard disk. 
Continue the installation following the notes on the screen. 


The UPL user interface is be displayed on the LCD screen. 


Note: If an updated version of MS-DOS or of the UPL software is to be installed, proceed as 
described above. 
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Installation of UPL example files:: 


Connect the external keyboard. 
Switch on UPL. 


Exit the UPL operating software by pressing ESC key while the switch-on logo is being displayed on 
the screen, or, with the UPL operating software loaded, by pressing the SYSTEM key and Enter 
(corresponds to "Normal Exit to DOS” in the selection box). 


Insert the UPL example disk. 
Key in A :, press Enter. 
Key in SETINST, press Enter. 


The UPL example files are now copied onto the hard disk. Then the UPL operating software can be 
started as usual. 


The files copied onto the hard disk during installation are stored in the following directory structure: 


— DOS 
UTIL 
|___. TEMP 
| MOUSE 
UPL ——7——— REF 
t—— SETUP 
—— USER 
DSP 
DRIVER 
L___ |EC EXAM 
'_____ B10_EXAM 


The READ.ME file in the C:\ directory refers to the contents of the individual directories and files. 
After installation, the \DOS, \UTIL and \UPL paths are defined. 


Note: To ensure correct functioning of the UPL measurement and operating software, do not modify 


the directory structure stated above nor the paths. 
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Manual Operation 


Note: You do not need any specific knowledge as to the MS-DOS operating system for use of the 


UPL. 


We assume that you know what is meant by e.g. a file, a directory or a path and do not provide any 


further explanations on that. 


If you do not have this knowledge or, if the UPL is to be used as a computer (see Section 2.17, UPL 


Used as Computer) for e.g. data reprocessing, please refer to the MS-DOS manual. 


Legend of graphic symbols used in this manual: 


GEN 
-— START Front-panel keys 
VCO 
CURSOR Softkey 
Menu item of a panel 


Analyzer 


Parameter of a menu item 


ANLG 22 kHz 
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Fig. 2-1 Front-view 
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UPL Front View 


21 Explanations of Front- and Rearpanel Views incl. Key 
Combinations on the External Keyboard 


Zatat Front-panel View 


1 
Display of the result of a selected measurement function, simultaneously for channel 1 and 2 
2 


Display of a second measured value per channel, e.g., peak level of input signal, simultaneously for 
channel 1 and 2 


3 
Display of frequency for both input signals or of frequency and phase between both input signals 


4 


Current mode of generator, analyzer and sweep system. Date and time. 


5 DATA / PANEL 

Keypad with dual assignment: 

DATA-LED ON: Keys serve as numeric keypad (+ key switches the sign over) 

DATA-LED OFF: Keys are used to call a panel (see 2.3.1 Panels); the labeling above the keys 
is valid: 

Front-panel key Key combination Function 
External keyboard 

GEN Alt G Settings of all generators (see 2.5 Generators 

(GENERATOR Panel) 
ANLR Alt A Settings of all analyzers (see 2.6 Analyzer PANEL) 
FILTER Alt T Filter definitions of analyzers (see 2.7 Analyzer 


Filters (FILTER Panel) 


STATUS Alt S Sum up user-definable menu items of any panel (see 
2.8 STATUS Panel) 


FILE Alt F Loading and storing traces and lists (see 2.9.1), 
editing files and directories (see 2.9.2) 


DISPLAY Alt D Parameters for graphical display of results (see 2.10 
Graphical Data Presentation) 


GRAPH Alt R Activate panel or graphical display (toggle function) 


o<>f ALT Z Switch between full-screen and part-screen mode 
(toggle function) (see 2.10.9) 
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5 DATA / PANEL 


Keypad with dual assignment: 


Front View 


Keys serve as numeric keypad (+ key switches the sign over) 
Keys are used to call a panel (see 2.3.1 Panels); the labeling above the keys 


DATA-LED ON: 
DATA-LED OFF: 
is valid: 

OPTIONS Alt O 
SHOW I/O Alt | 
+/- nq 

6 EDIT keypad 
(see 2.3.2 Data Entry) 
SELECT Space 
BACKSP * 
CANCEL Esc 
ENTER Enter 

7 CONTROL keypad 
START Ctrl F5/ Strg F5 
SINGLE Ctrl F6/ Strg F6 
STOP/CONT Ctrl F7/ Strg F7 
H COPY Ctrl F8/ Strg F8 
SYSTEM Ctrl F9/ Strg F9 
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Parameters for printout (see 2.14 Printing/ Plotting) 
and auxiliary settings (see 2.15 Setting and 
Displaying Auxiliary Parameters) 


Front-panel display with the selected inputs/ outputs 
marked; explanations in the case of indistinct input 
signals 


Open a box for setting the monitoring volume if the 
Option UPL-B5 (Monitor Output) is installed. 


Open a selection, input or dialog window, selects 
characters in the entry box for entering text without 
external keyboard 


Delete the character before the cursor 


Close open window, the old value or parameter will 
remain effective 


Close open window, the new value or parameter will 
be accepted 


Starts continuous measurement or sweeps. 
(— LED lights up). 


Resets min. and max. values of bargraph display, 
average values and average traces (see 2.11 
Starting and Stopping of Measurements or Sweeps) 


Starts a single measurement or single sweep. LED 
lights during a single sweep (see 2.11 Starting and 
Stopping of Measurements or Sweeps) 


Stops or continues measurement or sweep (toggle 
function) (see 2.11 Starting and Stopping of 
Measurements or Sweeps) 


Prints a hard copy of screen (see 2.14.1 Screen 
copy to printer (pixel-oriented)) 


Return to MS-DOS (see 2.18 UPL Used as 
Computer) 
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- Notch(Gain)OFF 
- FFT Size 

- Window 

- Aug Mode 

- Avg Count 

- Zooming 

- Start 


- Stop 21948 
- Resolution 11.71% 
- Meas Time 


= SPEAKER — OFF 


17 16 15 14 13 
Fig. 2-1 Front-view 
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Front View 


7 CONTROL keypad 
a) Ctrl F10/ Strg F10 
OUTPUT Ctrl F11/ Strg F11 


LOCAL 


Xx 


(Speaker off) 


Ctri F12/ Strg F12 


Open window for setting the contrast of the LCD via 
rotary knob. 


Switches all outputs ON/OFF (OFF: LED lights up) 
(see 2.13 Fast Switch-off of Outputs) 


Switch — from remote to local 
(Remote control: LED is ON) 

In LOCAL mode, the internal loudspeaker and, 
optionally, the connected headphones are switched 
on/off if the option UPL-B5 (Monitor Output) is 
installed. 


mode 


Opens a help window 


8 CURSOR / VARIATION keypad 
(see 2.3.2 Data Entry, 2.3.1 Panels) 
HELP Fi 
—|,|* —|,]+ 


PAGE, PAGE* Page *, Page * 


Picture*, Picture * 


>, * >, * 


Rotary knob Cntrl * / Strg * 


Cntrl = / Strg > 


9 


Tabulator right/left; change to the next input field to 
the right or to the left, may be used also for toggling 
between input panel and graphical window 


Turn pages in a panel or move windows back and 
forth 

If the graphical window is activated (by means of the 
GRAPH key or Alt R, and discernible from the 
softkeys being labeled with the graphics control 
functions), the PAGE keys are used to scroll up or 
down the scan index (see 2.9.3.3, Scans count >1). 


Move the cursor up/down 


Move the cursor to the left, right; only effective in an 
open input window. 

In the graphical window, too, the cursor position is 
changed unless MANUAL SWEEP is selected. With 
MANUAL SWEEP (started by means of the START 
key), the sweep steps are advanced by means of the 
horizontal cursor keys. When the STOP key is 
pressed, switchover is made back to the graphics 
cursors. In manual sweeps, the rotary knob has the 
same function as the horizontal cursor keys. 


Increment or decrement the number on the cursor 
position, move the active cursor in the graphical 
display 


3.5" disk drive, LED indicates a read or write access 


10 
Headphones connector (Option UPL-B5) 
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UPL Front View 


17 


Input and output connectors of the analyzers and generator for the analog interfaces (see 2.5.2 
Configuration of the Analog Generator and/or 2.6.2 Configuration of the Analog Analyzers) 


12 


Graphical presentation of results, the measured values at the cursor positions being used. 


13 


Operator guidance line, also indicating the permissible range of values during data entry. 


14 


Softkeys. Entry of units and operation of the graphical display; can also be activated via mouse or 
function keys of external keyboard. 


15 


One of altogether 7 panels, each containing all the appertaining settings 


16 Power Switch 


17 


Input and output connectors of the analyzer and generator for the digital interfaces (Option UPL-B2, 
see data sheet for order No.); see 2.5.3 Configuration of the Digital Generator / 2.6.3 Configuration of 
the Digital Analyzer. 


Unbal: BNC connector 
Optical: Interface ElJ CP-340, system TOSLINK 
Bal: XLR connector 
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UPD Rear View 


2.1.2 Rear-panel View 
~ 1 
Connector for an external keyboard (see 1.1.6, Connecting an external keyboard) 
2 


Inputs and outputs for reference and sync signals of the digital audio interfaces (Option UPL-B2) (see 
UPL-B2 data sheet) 


REF IN: input for a digital audio reference signal (DARS) 
REF OUT: output for a digital audio reference signal generated by UPL 
SYNC IN: synchronization input for wordclock and video signals 


SYNC OUT: — synchronization output for synchronization of external devices (e.g., oscilloscope) to 
digital input signal 


3 


Display of the set ac voltage 


4 


IEC-BUS female connector (IEC-625/IEEE-488), Remote Control Option (UPL-B4) required, (see data 
sheet for order No.) (see Section 3, Remote Control) 


wS ox 


Connector for an external VGA monitor, 15-contact D-SUB female connector, triple-row 


two RS 232-C interfaces, 9-contact D-Sub female 
7 


Parallel printer interface, 25-contact D-Sub female 
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2.2 Operating Instructions 


2.2.1 Brief Introduction 


General 


Subsequent to switch-on, the instrument assumes the same state as prior to switch-off. This applies to 
all setting parameters of the UPL, i.e., also for those which are currently not displayed. 


The UPL is operated using the cursor (inverted field) ,the rotary knob and the keys SELECT, BACKSP, 
CANCEL and ENTER. The cursor indicates the input field for which an entry is expected. The cursor 
can be moved from one input field to another using the rotary knob or one of the keys T, 1, PAGET, 
PAGE, Tab + and Tab <. The cursor cannot be placed on fields with indicating function only. They 
are displayed in a different gray or another color. 


Panel Structure 
Associated functions and settings are displayed together in panels: 


e Analyzer panel 
- selection of the instrument (analog or digital interfaces, frequency range) 
- configuration of the interfaces 
- measuring functions (incl. sweeps of tracking filters) 
- trigger conditions (incl. ext. sweep) 
- selection of the filters 


e Generator panel 
- selection of the instrument (analog or digital interfaces, frequency range) 
- configuration of the interfaces 
- selection of the test signals inct. level setting 
- sweep of the generator signals 


e Filter panel 
- definition of the filter characteristics 


e File panel 
- storage and loading of instrument settings and measured-value sequences 
- editing of files and directories 


e Display panel 
- definition of the type of graphical display 
- scaling of x and y-axes 
- selection of multiscans 
- entry of tolerance lines 


e Graph panel 
- selection of cursor and marker functions 
- graphical analysis of the measurement results 


e Status panel 

- user-configurable panel (only in combination with graphical display) 
e Options panel 

settings for 

— remote control 

— parameter link 

— printer/plotter 


— COM2-interface 
— external keyboard 
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— external monitor 

— display of the measurement result: selection of the number of digits and update rate 
— display mode and language of the help texts 

— version numbers of hardware and software and options fitted 

— Calibration 

— installation of options 


Basic rules of operation 
e First select the instrument (both generator and analyzer) 


Reason: An individual set of parameters is provided for each instrument. This parameter set is 
saved when changing the instrument and restored when returning to the instrument. It 
must be loaded first before beginning to make new entries. When changing an instrument, 
the current choice of functions may change also (e.g., analog instruments do not offer 
selection of the sampling rate..). 


e Always proceed from "top to bottom” in the panels. 


Reason: Variations in parameters of individual menu items may affect the selection or the range of 
values of menu items further down, however not of menu items above. 


e Edit the DISPLAY panel only after the generator and the analyzer have been set. 


Reason: Everything which can be displayed graphically also depends on the selected measurement 
function. 
Many setting parameters of the DISPLAY panel are automatically adopted from other 
panels, if desired, eliminating the need for setting display parameters. 


Selection of function and entry of values 


Selection of functions and parameters: 
First open input box (SELECT key or space key on external keyboard), then 
either: - select function or parameter using the arrow keys 
or: - enter the first letter of the desired function on the external keyboard 


Pressing the "Enter" key acknowledges the selection, "CANCEL" retains the previous selection. 


Entry of numeric values: 


either: - open the input box (SELECT key or space key on the external keyboard 
or first digit of the number to be entered) 
- numeric entry 
- terminate with "Enter" 


the unit remains unchanged 


or: - open the input box and do the numeric entry (as above) 
- terminate by selecting the unit via softkey (or the 
corresponding function key on the external keyboard) 


or: — switch the rotary knob function to "value change mode" by pressing one of 
the keys ENTER, <— or > 
— vary the numeric values using the rotary knob, the position of the digit to 
be changed can be selected using the cursor keys (<~ or >) 


The permitted range for the selected function is displayed in the operator guidance line (between 
panels and softkeys). 
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Help Functions 
The UPL provides a manifacility of help functions to support the user: 
1. HELP function 


« A HELP information is provided for each input field, optionally in German or English (HELP key or 
F1 of the external keyboard, selection of the language in the option panel). 


e The help information corresponds always to the firmware version of the instrument 
2. ONLINE help 


The permitted range for the selected menu item is indicated in the operator guidance line (between the 
panels and the softkeys), respectively. 


3. Entries exceeding the specified range 


Entries which exceed the specified range permitted for the selected function are not accepted, an 
acoustic warning is output and the entry is modified to the respective minimum or maximum value. 


4. SHOW I/O key 


If the measured value can not be displayed, e.g., due to a missing or inappropriate input signal, the 
message "-Input?- Press SHOW I/O" is displayed. Pressing this key causes notes on possible error 
causes to be displayed together with the input and output configuration. 


5. OUTPUT OFF 


All UPL outputs can be switched off using this key, e.g., in order to protect a connected device under 
test. 


2.22 Introductory Examples 


This section provides an introduction to the operation of the UPL via the front-panel keyboard by way 
of examples which base on each other (operation via external keyboard or mouse, see Section 2.3 
General Instructions for Use). 


The examples are: 
e Loading the default setup 


e Frequency response measurement of the analog UPL generator from 15 Hz through 20 kHz using 
the sweep function 


e Cutting in a filter 

e Ways of presentation of measurement results 

e FFT of a two-tone signal, measured at digital interface 
e Hard copy of screen 


Note: Menu items which are not explained in the examples remain unchanged. 
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Example 1: Loading the Default Setup 


(Only required to ensure that equal conditions prevail in the examples given below) 


FILE 


DEF SETUP 


°} 
i 


Note: 


Press the figures key 5 on the front panel. As the instrument is currently 
not expecting a numerical input (LED above the figures keys does not 
light up) the secondary function indicated above the keys is automatically 
executed. In this example, it is the FILE function. 

Causes the appertaining panel (= input window) to be displayed on the 
screen. The panel contains the menu items dealing with file 
management. 


Using the keys above, place the cursor to the input field in the second 
line of the panel (= right-hand column of menu item "Mode” under the 
heading LOAD INSTRUMENT STATE), press SELECT, select DEF 
SETUP with the cursor, close the window using ENTER. The UPL default 
setup is loaded. 


The operator sequence "SELECT, selection with the cursor, ENTER” is always necessary 


to select a parameter, is however not explicitly stated in the following explanations. 


Example 2: Frequency Response Measurement of the UPL Generator in the 
Range from 15 Hz to 20 kHz using the Sweep Function 


Analyzer settings: 


FILTER 


a) 


ANLR 


(* J 


ANALYZER 


ANLG 22 kHz 
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Causes the panels for setting the analyzer filters to be displayed on the 
screen instead of the display panel and then changes to the analyzer 
panel. The cursor is always located in the last-selected panel. 


Gur PEAK 


Si ae V | | 0.7072 Y 
oft oft 
GENERA TO 


- Channel(s} 2 21 » Hin Freq 

- Output UNBAL BNC - Ref Imped 600.068 Stapband Hz 

- Impedance 15 2 - Channel(s) 1 Attenuat. 60.000 4B 
Common T » Chi Input UNBAL BHC Delay s 
Max Volt 12.606 U - Ch1 Common FLOAT Short Mane t 

- Ref Freq 1060.6 Hz - Chi Range AUTO 
Ref Volt 1.0066 U a FILTER 62 HIGH PASS 


a START COND AUTO - Passband 460.00 Hz 


FUNCTION — SINE Delay 6.0606 s - Stapband ‘ 
- Frq Offset OFF - Attenuat. 68.060 dB 
- Low Dist ON 8 INPUT DISP PEAK » Delay s 
- DC Offset OFF + Unit Chi U - Short Name 7°? 
- SWEEP CIRL OFF - Reference VALUE: 
- FREQUENCY 1060.6 Hz 1.6666 U a FILTER 63 BAND PASS 
- Setting FAST - Passb Low 960,00 Hz 
® FREQ-/PHASE FREQ i - Passb Upp 1160.0 Hz 


- Equalizer OFF v 
=—" 4 


Fig. 2-3 


Define which one of the three analyzers is to be used. The preset 
parameter is ANLG 22 kHz, which is designed for the analog interfaces 
and the frequency range up to 22 kHz. The panel displayed on the 
screen indicates all possible ways of setting this analyzer; the settings of 
the other analyzers, e.g. the analyzer DIGITAL are suppressed, however 
retained. 
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Channel(s) 


CH1 Input 


GEN CH2 


CH2 Input 


GEN CH1 


FREQ / PHASE 


Freq &Phase 


| FUNCTION 


Define which channel is to be measured. Select two-channel 
measurement. 


Select the input on which the measurement is to be carried out. Switch 
channel 1 to GEN CH2 and channel 2 to GEN CH1. The generator 
outputs are now connected internally crosswise to the analyzer inputs. 
(This feature is required, e.g., for performing precise gain measurements 
or, as in this example to execute the examples without changing external 
connections.) 


Switch to simultaneous frequency and phase measurement. 


Define the measurement function. All measurement capabilities are 
listed in the selection window (SELECT key). Keep the preset RMS 
measurement (CANCEL key). 


The UPL measures continuously, which is why the measurement results of the signal currently output 
by the generator are already displayed on the upper range of the screen: 


e the first window shows the results for both channels of the selected measurement function, which is 
here the rms measurement (the heading of the window reflects the selected function) 


e the second window gives the peak level of the input signal, also for both channels 


e the third window outputs the frequency of the input signal and the phase between both channels 


Generator settings: 


GENERATOR 
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Switch to the next input field (to the left); in this case, when pressing the 
key no more than twice, to the GENERATOR panel and to the position 
the cursor was placed when the panel was left, in this example the first 
line. 


Specify which one of the five generators is to be used. The preset 
parameter is ANLG, which is the generator for the analog interfaces. 
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FUNCTION Specify the type of signal to be output. The selection window lists all 
possible types of signals. Keep the presetting, which is sine-wave. 


SWEEP CTRL Define whether a sweep is to be carried out, whether the sweep is 


specified by parameters or a list and whether the sweep is to be 
continued automatically or manually via rotary knob. Switch to AUTO 
SWEEP. The panel shows some additional lines in which the sweep 
parameters are to be specified: 


ae Define which parameter is to be swept, here the frequency. 
FREQ 


AUTO SWEEP 


Start Specify the start and stop values of the sweep. With a frequency sweep 
selected, frequency values are expected: 
20 kHz Enter the start value of 20 kHz: place the cursor to the input field, press 


SELECT (the LED DATA above the entry block for digits lights up 
indicating that these keys have now the function of figures keys and 
cannot be used to select panels), key in 20, press softkey kHz (= F6), 
thus closing the input window. Select the input field for the stop value 
using the cursor key. 


Stop Place the digital cursor to the second position using the <— key, set 
15 Hz using the rotary knob. 


VOLTAGE Specify the output voltage. Set to 1.0 V. 
The permissible range of values is output in the operator guidance line 
1.0V (above the softkeys). 
Note: The maximum level which is still permitted to be output can be defined in the menu item 


"Max volt” (upper section of panel) (protects custom circuits against destruction in case of 
a keying error). The upper range limit permissible for inputs is thus limited to this value and 
accordingly varied in the operator guidance line. 


Setting the Display Parameters: 


DISPLAY 
-—— Causes the DISPLAY panel to be displayed on the screen (at the former 
| position of the FILTER panel) and the cursor to be placed in this panel. 
1 Contains all parameters concerning the graphical presentation. 


OPERATION The standard setting CURVE PLOT is used to display the measurement 


results in the form of a curve. 
CURVE PLOT 
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Trace A 


FUNC CH1 


Unit 
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Define which data are to be collected in the measured value memory A. 
Here, the parameter FUNC CH1 specifies the results of the function 
currently active for channel 1. With rms measurement selected in the 
analyzer, the results of this measurement are collected. 


Specify the unit with which the Y axis is to be scaled. (It is possible to 
select a different unit from that selected in the ANALYZER panel for 
numerical display of the measurement result. A different unit can be 
selected even at a later date in order to rescale an already available 
trace.) 

Hint: The T key allows for jumping to the end of the selection box, thus 
obtaining dBr very fast. 


The standard setting AUTO ONCE causes the scaling to be effected 
automatically whenever a measurement function is changed. At the 
beginning of the sweep, the full-scale values are set to a useful start 
value. After the sweep has been completed, the measured full-scale 
values are taken as the basis for rescaling. 

Switch to Manual. Scaling can now be specified in the lines Top and 
Bottom. 


Enter the full-scale values +0.2 dBr and -0.2 dBr. 

The full-scale values can be entered in units other than specified for 
scaling of the axis. (Renders conversion of the full-scale values when 
changing the scaling unit unnecessary.) 


The phase measurement values are collected in the measured value 
memory B. 


Switch to manual scaling. The scale for trace B is displayed in the right- 
hand margin of the graphics window. 


Enter full-scale values of +1°. 
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Indication value only. ls automatically set to the sweep control variable. 


Automatically scale the x axis with the start and stop values of the 
Sweep. 


Select between linear and logarithmic scaling of the x axis (=sweep 
parameter). Keep the presetting LOG. 


Toggle key switching from the selected input panel to the window for 
graphical presentation of traces, bargraphs or trace lists and vice versa. 
Press the key. 

The graphics window will appear in full display (because the key was 
pressed when the panels were shown in full display, i.e. 3 panels 
simultaneously). 


Switches from full-screen to part-screen mode and vice versa. 


The panel most recently selected (here: DISPLAY panel) is shifted to the 
left on the screen, the GRAPH window being displayed next to it on the 
right side instead of the other two panels (part-screen mode). 


Start a single sweep. The current measured values are output in the 
measurement result window and, at the same time, both traces are 
displayed. The sweep starts at the high frequencies (because of start 
value=20 kHz). The graph window is now active, i.e. the — and < keys, 
the rotary knob and the softkeys refer to the graphical display. 


The measurement of the sum frequency response of generator and analyzer is thus complete. 
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Example 3: Cutting in a Filter 


DISPLAY 


TRACE B 


= 
Ss 


OFF 


TOP 


10 dBr 


~90 dBr 


ies) 
re) 
I 
fe) 
il ; 


8) 
~___) 


FILTER 


Filter 05 


ye 


HELP 


U 


CANCEL 


ils 
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Select the DISPLAY panel. 


Switch off trace B. 


Reset the top full-scale value of trace A to 10 dBr and the bottom full- 
scale value of trace A to -90 dBr. 

You can select Scale Auto Once instead, causing the scaling to be 
automatically matched at the end of the sweep. 


Switch from part-screen to full-screen mode (here: 3-panel display as 
the cursor was in a panel). 


Select the FILTER panel. Up to 9 filters can be defined by the user at 
the same time: Enter the type of filter (lowpass, highpass...), 
attenuation, passband or center frequency and bandwidth you wish to 
use in the menu item ”’FILTER XxX’, finished. To make the entry more 
convenient for you, some filters are predefined. 


Scroll to the first notch filter. 

The parameters displayed in green or gray are values which have been 
determined by the internal filter design program. These values are for 
your information and cannot be changed. 


If you need help, press the Help key to open the help window, which 
provides you with brief information on the current menu item, here the 
filters. You may select key words highlighted in the help text and obtain 
further information on these items by pressing SELECT. 


Cancel closes the help window (also ENTER). 


Set the center frequency to 4 kHz, the (band)Width to 500 Hz and 
Atten(uation) to 50 dB. The filter is now defined and is automatically 
designated ”5:NO4000 Hz". 
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Select the ANALYZER panel using e.g. the tabulator key (press twice) 
and scroll to its end using e.g. the Page Lkey. 


Define the filters activated in the selected rms measurement. Scroll to 
the first menu item ”Filter’ under the heading FUNCTION, open the 
selection window containing a list with the nine filters defined in the 
FILTER panel together with their short designations and all weighting 
filters. All settable filters can be made visible by scrolling with the J and 
T cursor keys. 

Place the cursor on Filter 5:NO4000 Hz and select using Enter. 

The filter is now being calculated. The displayed filter parameters are 
UPLated in the FILTER panel. 


Select the GENERATOR panel. 
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Frequency: 


Spacing Select linear spacing between sweep variables. 


fistat | Change the start and stop values of the sweep to 3500 Hz or 4500 Hz in 
“sso order to facilitate analysis of the stopband of the notch filter. 


o¢#-[] 
Switch from full-screen (3 panels) to part-screen mode. 


Start a new sweep. The frequency response for channel 1 with the notch 
filter activated is displayed. Scaling of the X-axis is automatically 
matched to the new sweep values. 


Bottom -96.66 dBr 
TRACE B — OFF 


X AXIS — FREQ 
- Unit Hz 
- Reference 1666.6 Hz 


- Scale AUTO 
- Spacing LOG 


Fig. 2-4 
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Example 4: Ways of Presentation of Measurement Data 


GRAPH 
The graphical display window is activated, i.e. all entries (e.g. via rotary 
knob, softkeys) are relevant for graphical display. 


——__=7 
(2 } 
0 © *C) | The softkey indicates by the filled circle which cursor is active, i.e. can 


be moved using the cursor keys or the rotary knob (in the example O- 
cursor). Select the O-cursor by pressing the softkey. 


CURSOR Graphical display and the cursor function can be altered using these 
softkeys. The key sequence CURSOR, SET TO, MIN A, for example, 
sets the (active) cursor to the minimum value of the sweep. 


The Back softkey allows you to return to the next higher menu level. 
Press twice. 


The X-axis is Zoomed symmetrically around the O-cursor by the factor of 
2 with each pressing of the key. 


Select the DISPLAY panel. 


Display of measured value list for the most recent sweep. This list can 
be stored e.g. for further processing (FILE panel, "STORE 
TRACE/LIST": "STORE" @ "TRACE A", select a file name). 


OPERATION 
SWEEP LIST 
Select bargraph display. The function to be displayed and the other 


parameters can be selected independently for each bargraph. The 
minimum and maximum values indicated are reset whenever the 
START key is pressed. 


START 
Start a continuous sweep. The current rms values and frequency are 
a) indicated in bargraph display. 
SINGLE 


() Ends the continuous sweep at the end of the last sweep. 
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Example 5: FFT of a Two-tone Signal, Measured at Digital Interface 


o<¢+(] 


Select full-screen mode for the panels. 


Select the GENERATOR panel. 


Select the generator for the digital interfaces. 


Set single-channel output. 


A difference tone is generated. A box is first displayed containing the 
question: ,Really Parameter Link Yes/No“. Yes means that the 
corresponding DFD measurement is automatically switched on in the 
analyzer. Acknowledge by entering NO in this example, since an FFT is 
to be made. Select mean frequency (enter in menu item "Mean Freq”) 
and difference frequency (menu item "Diff freq”) is generated. The total 
level is 100 % FS (full scale), i.e. the peak value of the level matches 
the maximum number that can still be displayed ("all bits set”). 


Enter mean and difference frequency. 


Select the ANALYZER panel. 


ANALYZER 


Select the analyzer for the digital interfaces. 


DIGITAL 
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Input Switch to the internal digital interface to the generator. The generator is 


connected internally to the analyzer. (The internal sample rate is fixedly 


Intern set to about 43 kHz.) 
Select FFT analysis (selection in a box can always be made, 


alternatively, by entering the first letter on the external keyboard, i.e. ,,F“ 
in this example). 


FFT 


Specify the size of the calculated FFT in number of points. The higher 
the FFT, the higher the frequency resolution (see DISPLAY menu item 
8192 "Resolution”), however the more the measuring time (see DISPLAY 


menu item "Meas Time”). 


unit | Select unit of the y-axis. Scaling is then made automatically, since the 
“ors parameter “Scale“ is set to “AUTO ONCE“. 


CL] 
a, Switch to part-screen mode. 
es) The spectrum of the difference tone signal is displayed. 


R 

Select analyzer panel. 

Zooming | Increases the frequency resolution by one center frequency (menu item 
“one. 120) _| "Center’) through digital preprocessing of the signal by the zoom factor 


ON (2... 128) (DISPLAY menu item ”Zoom-Fact”). The frequency range displayed is 
thus decreased by the same factor (menu item ”Span”). 


Note: Not to be confused with the Zoom in Graph where the 
measured data are only displayed in zoomed form. Here, 
the measurement is really made at this higher resolution! 
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Set to 10 kHz (= center frequency of difference tone signal) 


Fig. 2.5). 


ANALYZER 
s FUNCTION — FFT 
- Unit Chi 4BFS 
- Reference VALUE: 
1 


- FFT Size 

» Window 

- fiug Mode 

» Aug Count 

- Zooming 

- Center 

- Span 

» Zoom Fact 

- Start 

- Stop 8 Fe 
- Resolution ©. 
- Meas Time & 


Fig. 2-5 
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Select 2.49 kHz. This results in an expansion by a factor of 16 (zoom 
factor). In the graphics window, the zoomed spectrum is displayed (see 


UPL 
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Example 6: Hard Copy of Screen 


| Span 


STATUS 


1.37 kHz 


Use the key in the “Span* line to enter the first column of the panel. The 
SELECT key is used to tick off this line and generate a copy of this line 
in the status panel. 


Activate the STATUS panel. In this panel, all lines which have been 
ticked off by the user in one of the panels are listed. It is thus possible to 
sum up all particularly important parameters in one panel and to print 
them out together with the measurement results. 


The UPL can also be operated from the status panel: select a span of 
1.37 kHz (the frequency resolution is increased again). 


Essential parameters can thus be modified without changing the panel. 


For generation of a hard copy, just connect a printer to the parallel interface and configure the UPL 


appropriately: 


OPTIONS 


a 


Printname 


HCOPY 
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Select the OPTIONS panel. 


Select hardcopy output to a printer. 


Select the appropriate printer driver from the list provided. 
Subsequently, change to the type of display which is to be printed (e.g., 
activate status panel again). 


A box is displayed which allows for selection whether and which 
comment is added to the printout. Upon acknowledging the request, the 
printjob is started. 

It is advisable with fast printers, to stop the measurements by pressing 
the STOP key thus increasing the printwork. 
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2.3 General Instructions for Use 
The UPL is very easy to operate, especially when you observe the following recommendations: 


e First select the instrument (both generator and analyzer) 


Reason: An individual set of parameters is provided for each instrument. This parameter set is 
saved when changing the instrument and restored when returning to the instrument. It 
must be loaded first before beginning to make new entries. When changing an instrument, 
the current choice of functions may change also (e.g., analog instruments do not offer 
selection of the sampling rate..). 


e Always proceed from ”top to bottom” in the panels. 


Reason: Variations in parameters of individual menu items may affect the selection or the range of 
values of menu items further down, however not of menu items above. 


e Edit the DISPLAY panel only after the generator and the analyzer have been set. 


Reason: Everything which can be displayed graphically also depends on the selected measurement 
function. 
Many setting parameters of the DISPLAY panel are automatically adopted from other 
panels, if desired, eliminating the need for setting display parameters. 


General Hints as to Mouse Operation 


If a mouse is connected to the UPL (see Section 1.1.7 Connecting a Mouse), an arrow the position of 
which can be changed by moving the mouse appears on the screen. The arrow can be moved across 
the entire screen. If the cursor is on the desired position, the action (see the following Section) is 
always triggered by pressing a mouse key (= clicking on a field). 


Further, the mouse can be used to 


e select between the three different display modes: 
3-panel display, part display and full display, with the left and right mouse key being pressed 
simultaneously in the shaded area (cf. Fig. 2-6, a and c). The mouse click to change the display 
modes must be at a position in the panel which is not assigned by an operable field. 


e change between panel and graphics in the part display, with the left mouse key being pressed in the 
shaded area (cf. Fig. 2-6 b). 


e change the panel by clicking the panel heading using the left mouse key (cf. Fig. 2-6 d). 


e entry of file names, comments etc. is easier than via the front-panel keypad. If no external keyboard 
is connected, a “screen keyboard“ is displayed. Its keys can be actuated by selecting them using the 
mouse. 
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Permitted range Press left Press left and right 
for mouse click mouse key mouse key simultaneously 


b 


d 


Fig. 2-6 
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2.3.1 Panels 


Related settings and functions are always combined to form a so-called panel in the UPL. Each panel 
has a name (= heading in the upper margin of the panel), which is used to call the panel. 


In addition to the panels, there is another window in which the measurement results are displayed 
graphically. Selection and activation of this graphics window matches that of a panel, which is just 
larger than the panel. 


Only one panel can be active at one time. An active panel is characterized by the cursor (field in 
inverse display) being placed in it, i.e. entries can be made only in this panel. On the whole, there are 
eight panels (incl. graphics window), a maximum of 3 panels being displayable on the screen at one 
time. 


A panel is selected and, if required, displayed on the screen using 

e the panel keys on the front panel 

e the short-key combinations of the external keyboard (option) 

Switchover between visible panels is also possible by: 

e the Tab >, Tab < keys. 

e moving the mouse cursor (arrow) to the desired panel and clicking on a field 
e the short-key combination of the external keyboard (option) (see table 2-1). 


When a panel is called, the position of the cursor matches that at the time when the panel was left 
(exception: changing the panel using the mouse; in this case the position of the mouse cursor is 
relevant). Thus, you can quickly switch between constantly recurring input points. 


The keys on the front-panel keypad named DATA/PANEL are assigned two functions. The first is the 
fast selection of the panels (see Table 2-1), the second function is that of a input block for numbers. 
Switchover from first to second function and vice versa is made automatically. If the UPL expects the 
entry of figures (after having pressed the SELECT key with the cursor placed on a field for the entry of 
numerical values, see Section 2.3.2 Data Entry), the keys serve as figures keys, otherwise as keys for 
panel selection. If the entry of data is expected, the LED above the designation DATA lights up. 


Table 2-1 


Analyzer 
Generator 
Filter 

File 


Display 


Status 


Options 


Panels and their functions 


Panel name 


Full-screen/part-screen 


1078.2008 


.02 


Front panel 
key 


ANLR 
GEN 
FILTER 
FILE 


DISPLAY 


STATUS 
OPTIONS 


o¢?[] 


Key 
combination 
ext. keyboard 
Alt-A 
Alt-G 
Alt-T 
Alt-F 


Alt-D 


Alt-S 
Alt-O 


Alt-Z 


2.30 


Function 


Settings of all six analyzers 
Settings of all five generators 
Filter definitions of the analyzers 


Loading and storing of traces and lists, editing of files and 
directories 


Parameters for graphical presentation of measurement 
results 


Summary of user-definable menu items of any panel 


Settings for printer/plotter, ext. Keyboard, ext. monitor, 
information on options fitted, calling of calibration routines 


GRAPH Alt-R Activates panel or graphical display (toggle function) 


Switching from full-screen to part-screen mode (toggle 
function) 
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UPL Panels 


Note: For a complete list of short-key combinations for operation via an external keyboard, refer 
to Section 2.1.1, Front-panel View or to the HELP menu under UPL (HELP key or F1 of 
the external keyboard). 


Every panel has a fixed position on the screen (except when part-screen mode is simultaneously 
selected, see the following Section): 


Position on the screen 


left center right 
Generator Analyzer Filter 
File Display 
Status Options 
Part-screen 
Full-screen 


The GRAPH key allows you to switch from the active panel to graphical display and vice versa. 


The 9¢+1[] key is used to change from full-screen mode (graphics over the entire screen or 3-panel 
display, depending on whether graphics or a panel is active) to part-screen mode (a panel by the side 
of graphics) and vice versa. 


In part-screen mode, the panel used most recently moves to the left side of the screen. Any 
subsequently called panel is placed on this position, too, allowing the user to display and print any 
panel (especially the -- STATUS panel) together with the graphical presentation of results at one time. 


After the part-screen mode has been switched off, the current panel is reshifted to its normal position. 


Scrolling in the Panel 


lf a panel has more lines than can be displayed on the screen section, theT, 1, PageT and PageJ keys 
(or the corresponding keys on the external keyboard) can be used for scrolling in the panel. The bar in 
the right-hand margin of each panel stands for its complete size, the dark section representing the 
section currently visible on the screen. Arrows show you in which direction to scroll to cause the lines 
not visible to be displayed in the window. 


With the mouse connected, the panel contents is scrolled by one line whenever the respective arrow is 
selected. Pressing and holding down the mouse key causes the contents to be scrolled until the key is 
released. Any desired panel section can be made visible by selecting the dark part of the bar and 
positioning it appropriately by moving the mouse with the key held down. 


STATUS Panel 


This special panel can be called only in part-screen mode. Any line in any panel can be marked with a 
tick in the first column (select the position using the Tab +, T and J keys, press SELECT, the tick is 
switched on or off (toggle function)). Each marked line is taken over into the so-called STATUS panel, 
thus allowing the user to sum up all important parameters in one panel. It can be simultaneously 
displayed with the measurement results and their graphical representation, which is of particular 
interest for the documentation of results (see 2.8 STATUS Panel). 


The UPL can be operated from the STATUS panel as well as from all other panels, thus allowing you 
to execute any repetitively used control sequence from one panel only. 
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Changing an Instrument 


The UPL has three analyzers (one in each of the measurement ranges 22 kHz and 110 kHz for the 
measurement on analog interfaces, three for the measurement on digital audio interfaces). All 
analyzers are set in the ANALYZER panel. The generators are set correspondingly in the 
GENERATOR panei. 


Each of these instruments has its own data set, each with a different structure. The data sets are 
different with respect to 


e the selection of the displayed menu items (= lines of the panel). All settings possible for the 
selected instrument (e.g., of the analyzer for analog interfaces and the frequency range up to 22 
kHz), the settings of the other instruments (e.g.. of the analyzer for the digital interfaces) are 
suppressed, however retained in the background. This ensures fast and convenient operation of the 
UPL despite the wide variety of possible settings. 


e the permissible range of values for the parameters. It is not possible, for example, to set a sample 
rate in the analyzer "ANLG 22 kHz”, however it is feasible in the analyzer DIGITAL”. 


e the selection of the functions. To give an example, the analyzer for the frequency range up to 22 
kHz is provided with more measurement capabilities than the analyzer for the frequency range up to 
110 kHz. 


Parameter Link 


It may sometimes be required with changing the instrument that the set of parameters which had been 
set last time is not set, but that the one of the currently used instrument is set instead. This is, e.g., the 
case when checking converters, if the same measurements are to be performed at the digital 
interfaces as have been performed at the analog interfaces. The option panel allows for selection, if 
any parameters of the current instrument are to be set and which ones, i.e., which are not to be 
overwritten by the loaded data set (see 2.15.8 Parameter Link). If this so-called parameter link is 
activated, a query box is displayed with changing the instrument where the user can select once again, 
whether the parameter link is to be carried out or not. 


For switching between the instruments, follow the instructions below: 


> Place the cursor on the input field of the first panel line (= right-hand column of the line named 
ANALYZER or GENERATOR) using the mouse or the 7, Paget and Tab — keys. Then press 


SELECT 


(} - 


(or any mouse key or space on the external keyboard). A selection window with a list of all available 
analyzers or generators will be displayed. 


> Select an instrument using the T and J keys, rotary knob or mouse and press 
ENTER 


(} - 


(or any mouse key or Enter on the external keyboard). The selection window is closed and the settings 
of the "former’” instrument are saved. The panel with the menu items and all settings appertaining to 
the instrument most recently selected is built up anew. 


1078.2008.02 2.32 E-6 


UPL Panels 


Changing Functions or Parameters 


Changing a function (e.g. from RMS to THD measurement or, from sinewave to multi-sinewave 
generation) is performed analogously to changing an instrument, which is explained above: all menu 
items including the parameters appertaining to the function are retained. (The frequencies and 
amplitudes of all multi-sinewaves are still present, even when the frequency and amplitude of the 
single sinewave have been changed in the meantime). 


Also when changing parameters, the menu items not required are suppressed, their parameters are 
however retained and are available again when they are activated. 


Example: 

Changing from "OFF” to, for example, "AUTO SWEEP” in the menu item "Sweep CTRL” causes the 
menu items (=lines) required in this mode "Start", "Stop", "Points" etc. to be displayed together with the 
parameters set for the most recent sweep. These lines are canceled again, when the sweep is switched 
off. 


Note: The order of the menu items in the panel is selected such that varying a parameter may 
induce changes in the lines further down, however never in lines further up in the panel. 
We advise you to proceed in the given order from top to bottom. 


Parameter Link 


It may sometimes be required with changing a function that the set of parameters which had been set 
last time is not set, but that the one of the currently used function is set instead. This parameter link 
can be selected in the option panel (see 2.15.8 Parameter Link). If this so-called parameter link is 
activated, a query box is displayed with changing the function where the user can select once again, 
whether the parameter link is to be carried out or not. 


2.3.2 Data Entry 


The cursor (field in inverse display) indicates for which input field an entry is currently expected. The 
cursor can be moved from one input field to the other using the front-panel keys T, J, PageT, PageJ, 
Tab — and Tab < or the corresponding keys on the external keyboard. Some fields in the column with 
the input fields have display function only, the cursor cannot be placed into them. They are displayed in 
a different color or in a different gray shade. Menu items without input field serve as headings. 


Note: The same menu item may have an input field or just serve as heading depending on the 
parameters selected in other menu items. 
Note Section 2.3.2.6 Data Input or Output during Measurements 


2.3.2.1 Selecting a Parameter 


Place the cursor on the desired input field. Press the SELECT key (or the space bar on the external 
keyboard) or any mouse key to open a selection window containing all parameters appertaining to this 
menu item. The cursor? and cursor. keys or the mouse are used to select the parameters. The 
window is closed again using ENTER (also with external keyboard), CANCEL (or ESC on external 
keyboard) or by pressing a mouse key. The parameter of the selection window is taken over with 
ENTER whereas the former setting is retained with CANCEL. Also, the parameter is accepted when 
selected with the mouse or, the window is closed while the former setting is retained when any point 
outside the selection window is selected using the mouse. 


Note: The contents of the selection windows are not constant but vary depending on the other 
settings selected. 
For a list of all key combinations assigned to the front-panel keys of the external keyboard, 
refer to Section 2.1, Front- and Rear-panel Views. The key combinations are therefore not 
explicitly specified in the following description. 
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2.3.2.2 Entry of Numeric Data a oe oe 2 


Entry using the rotary knob 
~— Place the cursor on the desired input field using the rotary knob or the cursor keys J or T 


- press ENTER or move the numerical cursor (= underscore) to the position to be incremented or 
decremented. 


~ the color of the current field changes and the rotary knob can be used to scroll the figure. 


The digits can be varied only within the range of values specified in the user info line. A warning is 
audible when the limit values are reached (can be deactivated, see 2.15.2 Beeper On/Off) 


After having left the field by one of the keys ee Ey PgUp, PgDn, TAB, SHIFT TAB or CANCEL the 
rotary knob is used to move the cursor up and down the panel. 


Sweep parameters (e.g. generator frequency or level) may be incremented or decremented by a user- 
defined value which is set by specifying the step width of the manual! sweep. 


Note: Some settings require other settings in the panel to be varied (example: when changing 
the reference voltage, all settings referring to this value must be converted). In this case, 
the complete panel must be rewritten whenever a value is changed, thus slowing down the 
rotary knob function. 


Entry using the numeric keypad 


Position the cursor to the desired input field, press SELECT or any mouse key or a number key on the 
external keyboard causing a small input window with the current value to be displayed. (The number of 
digits available in the input window may be higher than that of the input field allowing the user to enter 
values with a higher accuracy than can be displayed in the panel, if required. After having closed the 
window the rounded value appears in the panel.) 


If the value is to be re-entered completely, simply enter the figure using the numeric keypad. The first 
pressing of the key automatically deletes the old value. The BACKSP key is used to delete the figure to 
the left of the cursor during input. 


If you wish to change only individual figures, place the numerical cursor on the respective position 
using the — or < and enter the desired figure (changing the position of the numerical cursor before the 
entry of the first figure or deleting a character causes the former value to be retained). 


Close the window using 

e ENTER: the value entered anew is accepted 

e CANCEL: _ the old value is retained 

e Softkeys: the selected unit is set and the value entered anew is accepted 

e Clicking with the mouse inside the input window: the value entered anew is accepted 

e Clicking with the mouse outside the input window: the value entered anew is not accepted 


Entries outside the specified range of values are not accepted, a warning is audible (can be switched 
off, see 2.15.2 Beeper On/Off) and the entry is changed to the appropriate minimum or maximum 
value. 


Changing the unit at a later date 


Place the cursor on the unit field (using Tab — in the numeric input field) causing a softkey line with 
the units permissible for this menu item to be displayed. The current numeric value is converted for the 
selected unit by pressing the respective softkey (see also next Section). 
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2.3.2.3. Using the Softkeys en Bi Pe 


The softkeys (eight keys at the bottom screen margin) are used for the entry of units and operation of 
graphical display. The MORE softkey switches to further softkeys available to this operating point, the 
BACK softkey returns to the next higher softkey level. 


The softkeys can be activated 
e using the front-panel keys 
e using the function keys on the external keyboard specified in the softkey labeling 


e by mouse click. 


2.3.2.4 Help Line Ar 3. AH 


The help line is between the panels and the softkeys and always refers to the input field marked by the 
cursor. It provides you with information on which keys to use for further operation or the permissible 
range of values. Entries outside the specified range are not accepted, a warning is audible and the 
entry is replaced by the appropriate minimum or maximum value. 


Note: The maximum permissible range of values may depend on other settings, i.e. is not 
constant. For further information on the current menu item, press the HELP key. 


2.3.2.5 Entry of File Names 2 ey De 5 


Position the cursor on the input field of the menu item the file name of which is to be changed and 
press the SELECT key. A dialog window consisting of three more windows will be displayed. 


" |mput PEAK “GEN RURMING JERE 


Fal | ) a ee 
Jul 63 1995 2 
—— Hon 14:28:39 $ 


= 2 = = 

au 1.0464 J 
__ ia 
GENERATOR — 

- Channel(s) 2 = 1 al 

- Output UNBAL BNC 


- Impedance 
Connon 


- Max Volt 
- Ref Freq 
- Ref Volt 1.0066 U 


FUNCTION — SINE 

- Frq Offset OFF 

- Low Bist ON : 

- DC Offset OFF h] |UPDSET BAT 
SWEEP CTRL OFF UPDSET. TXT 
FREQUENCY 1000.0 Hz {IETS ami 

- Setting FAST BOOTSET .BAT 

- Equalizer ON 


Fig. 2-7 


> The top window serves for editing the file name (incl. path name, if required). When selecting the 
dialog window, it is preassigned with the current file name of the selected menu item. The line below 
indicates the currently used path (disk drive and directory, see also paragraph "Working Directory”). 


> The "Files” window allows you to select an already available file. This window lists all files contained 
in the current path of the file type provided as standard for this menu item. (The type of file is 
identifiable by the three letters after the point. Different types of files are used for the different tasks 
of a file (e.g. limit file, sweep list file etc.) to facilitate file management. For a list of all types and 
their meanings, 2.9.1 Loading and Storing). 
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» The "Directories” window allows the user to change the directory. It contains the subdirectories (if 
any) of the current path. The directory name ”...” represents the higher-order directory with respect to 
the current directory. 


The Tab <— and Tab — keys can be used to switch between the above windows. 


Selecting an already available file 


Change to the Directories window using the tab key in the open dialog 
window. 


Select the desired directory. Scrolling is possible as in a panel, also with 
the help of Page — (see Section 2.3.1 Panels) 


=U 


ENTER 

The newly selected, current path is displayed, the window contents are 
UPLated, *.xxx is entered as file name, where xxx stands for the type of 
file provided as standard for the selected menu item. 


Change to the Files window and select the desired file. 


J: U 


ENTER 

The selected file name is taken over into the input window where it can 
still be modified (see below "Entering a new file name”). Entering an 
already available file name is to be preferred, in particular when no 
keyboard is used as entering a completely new name is then time- 
consuming. 


a) 


ENTER 

Close the dialog window, storing or loading is effected with the name 
stated in the input window. CANCEL closes the window without any 
operation carried out, the old file name being retained. 


a) 


Entering a new file name 


> Change to the uppermost window. 
The file name to be entered must comply with the MS-DOS 
conventions: a maximum of eight characters followed by a point and 
the data type consisting of a maximum of three characters. The <> =, 
;:.*?{] () A+ ! characters must not be used. 


Ur 


There are three ways of entering the file name: 
e using an external keyboard 
e with the help of the mouse (also with no external keyboard connected) 


e via the front-panel keypad 
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For entries without using an external keyboard, place the input cursor (" A" character) on the position 
there characters are to be entered using the — or « key. Press the mouse key or the SELECT key. A 
selection window with all characters which can be entered will be displayed. Select a character (using 
the mouse or >, < keys), which is then inserted into the file name at the cursor position whenever a 
mouse key or the SELECT key is pressed. An entry at the first position causes the former file name to 
be automatically deleted. BACKSP is used to delete the character to the left of the input cursor. Close 
the selection window using the ENTER key, by selecting <ok> in the selection window or by selecting 
one of the three windows in the dialog window with the help of the mouse. 


When using an external keyboard, editing is made directly in the input window, the above selection 
window with the alphabet is not displayed. On power-up, the UPL checks whether an external 
keyboard is connected. (Being not initialized when connected after power-up of the UPL, the key-board 
does not function properly.) 


The following can be entered in the input window (see also previous section "Working Directory”): 


e File name without path specification: The path specified in the next line is used. Storing and loading 
is initiated using ENTER. 


e File names with wild cards (don't care characters * and 7). ENTER serves to display the respective 
files in the FILES window, e.g. *-LUP is used to list all files of this type. The search for file types 
other than the standard files is thus possible. 


e Only a path. The path and window contents are correspondingly updated. 


e File name incl. the complete path specification. Storing and loading is initiated using ENTER. 


Using the Working Directory 


Files can be summed up in a working directory for certain projects or instrument users (see Section 
2.9.1 Loading and Storing). The path specified in the menu item WORKING DIRECTORY of the FILE 
panel (e.g. C:\PROJECT1) precedes all file names used in the UPL at the time of loading or storing, 
provided they do not begin with ’\’ or ’Drive:\’. 


Example: 
Entering the file name MEASS5\MYFILE.XYZ results in the path C:\PROJECT1\MEASS\MYFILE.XYZ, 
to use the above example again. 


Earp AB. 2S 
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2.3.2.6 Data Input or Output during Measurements a. 3,2+6 


Internal or external sweep switched off 


(External sweep: The parameter AUTO is not selected for menu item START COND of analyzer) 

All entries are permissible at any time. After having terminated an entry (ENTER), the present 
measurement or output is aborted, the newly selected parameters are set and the measurement or 
output is restarted. 


Note that with graphical display (e.g. continuous FFT, bargraph, histogram of intermodulation 
measurement), the graphics output is interrupted when a selection window is opened, however the 
measurement continues. After having closed the window, the graphics is restored, or, when display 
parameters were changed, the graphics is deleted and built up again with the new settings (in the case 
of continuous FFT, this is performed only at the end of the present FFT). 


Internal or external sweep switched on 


(External sweep: The parameter AUTO is not selected for menu item START COND of analyzer) 

Any entry causes the sweep to be stopped (i.e. it is stopped after conclusion of the current sweep) and 
then the action initiated by the activated key to be executed because modifications to parameters 
during a sweep may affect the measurement, thus rendering the measurement results displayed on the 
screen questionable. 


Exceptions: 

The following keys can be activated or the following actions can be made without aborting a sweep: 
e Entries in the DISPLAY panel 

e Display of any panel without varying parameters 

e Rotary knob (enables a manual sweep, (See 2.5.4.2 Sweeps) 


e Softkeys of graphical display of results 


Changes in the GENERATOR, ANALYZER, FILTER or STATUS panels cause the internal instrument 
status to be set to "measurement invalid” because the measurement results do not match the setting 
parameters. The attempt to save or print these measurement results is prompted by an appropriate 
warning (see Section 2.9.1 Loading and Storing and Section 2.14 Printing/Plotting/Storing the Screen 
Contents (OPTIONS Panel)). It is no longer possible to continue the sweep using the CONT key, a 
restart with the START or SINGLE key is required. 


Modifications to parameters in the DISPLAY, FILE and OPTIONS panels do not affect the 
measurement results; the internal instrument status is "measurement valid”. Entries are immediately 
processed. (Exception: With continuous FFT, modifications to the display parameters are considered 
only in the next spectrum to be output). The measurement can be continued with the CONT key. 


Note: See also 2.11 Starting and Stopping of Measurements or Sweeps 
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2.3.3 Display of Measured Values pe oes a 
The display windows for a maximum of 6 measurement results are in the upper section of the screen 
except for in full-screen mode. 


To the right of the windows, there are status information on the current instrument state, see 2.3.5 
Status Display. 


Measured vaiue display Status block 
1 : 
RMS Select Input Peak Frequency 
GEN-Status see 2.3.5 
| CH1 | -41.18 dBV 12.34 mV 1.234 kHz ANL-Status  " 
Lo SWP-Status " 
Apr01 1992 
—— Wed 20:44:50 
CH2 22.11 DBLV 9.876V | 1.234 kHz 
Fig. 2-8 
1st column: Measurement results of the selected measurement functions ... 


2nd column: Measurement results of the measuring function selected in menu item ,Input Disp“ 
(in the example, peak value display of input levels) ... 


3rd column: Frequency and phase measurement results ... 


... each for both channels at one time. 


Display of measured values: 


The measurement results are shown in 3 %-, 4 %- or 5 ¥e-digit display 
1.234 V i.e. the decimal point jumps at the transition 2.999 <> 3.00, 29.99 
30.0, 299.9 < 300 etc. If a measured value happens to be in the 
transition range, hysteresis prevents an unsteady display. 
The number of digits and the rate of updating the displayed 
measurement results can be selected in the option panel - depending on 
the measurement function (see 2.6.5 Functions). Independent of this 
reading rate, the measurement rate can be selected for the individual 
functions (see 2.6.5 Functions). Only the function influences the 
measurement accuracy. 
With fluctuating measurement results it is advisable to reduce the 
number of digits to be displayed (reading resolution) in order to obtain a 
steady display. 
The measurement results can be displayed with various units individually 
for each channel. The unit is selected in the analyzer panel with the 
measurement function. 


OFF The measurement channel or function is OFF, for example, 
Input Peak = OFF 


-<-<-= There is no measurement result related to the selected function 
available, e.g., there are no frequency measurement results during DC 
measurements. 


-INPUT ?- 4 
Press SHOW I/O The measurement result cannot be displayed because of an 


inappropriate input signal. 
A hint about how to eliminate the error appears when pressing the 
SHOW I/O key (see 2.6.3). 
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2.3.4 Settling Process ae ie 


2.3.4.1 Introduction ee ee ee | 


Why settling is necessary: 


If a modification is made at the generator of the UPL and if the settling time of a test item is known, it 
can be considered using the delay indication in the analyzer panel (cf. 2.6.4 Ways of Starting the 
Analyzer, Ext. Sweep). Settling processes within the UPL are automatically considered so that the user 
does not need to take these times into account. The analyzer supplies settled, valid measurement 
results. 


If there is a test item with an unknown transient response between the generator and the analyzer of 
the UPL or if a test item is fed by an external generator, a transient response will usually be observed 
at the measurement result after a change of the signal or a manipulation at the test item (in the case of 
a high measurement rate compared to the settling time) until the display has stabilized. The steadied 
readout is then accepted to be valid. 


The settling process in the UPL has the aim of imitating and automating this procedure. A measured 
value is only output if it satisfies a certain accuracy the user can enter freely (maximal deviation from 
the settled final value, later the expression "tolerance” is used). The settling process is preferably used 
in cases where measurements are to be made at test items with an unknown or changing settling time. 
The settling process can be combined with a delay so that an undesired signal characteristic can be 
ignored before the settling process begins as of the starting time of the measurement (change of 
generator or of signal with external sweep). The settling process can also be used to steady the 
readout by rejecting values which do not comply with the accuracy entered. 


How the settling process is realized: 


The value measured by the UPL is permanently compared with up to 5 measured values stored 
immediately before. A measured value is only accepted as valid if it is within the tolerance limits 
entered by the user with regard to the previous measured values. Otherwise it is rejected and included 
in the series of comparison values for the next measured value. 


Where settling can be set: 
The settling process can be applied to: 


- External sweep (START COND + FREQ CH1 | FREQ CH2 | VOLT CH1 | VOLT CH2) 
- Frequency results §(FREQ/PHASE — FREQ) 
- Phase results (FREQ/PHASE — FREQ&PHASE) 


- Function results for all functions except for FFT, POLARITY and WAVEFORM 
(START COND ~+ AUTO) 


The settling process for the external sweep and the settling process for the frequency, phase or 
function measurement can be combined. 


Exception: 

Settling process in combination with external sweep with a change of the frequency as trigger 
condition (setting START COND ~+ FREQ CH1 | FREQ CH2) cannot be combined with a 
settling of the frequency results. Reason: There are already settled frequency results which 
do not have to be weighted using a settling process again! 


All settling settings can be activated in the ANALYZER panel in the corresponding panel sections 
under menu item Settling”. 
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2.3.4.2 The Settling Parameters: 223, 4, & 


The appropriate settling parameters are stored for every measurement function so that the settling 
settings once selected and well tested are effective in a change of the function. 


Settling: 


Settling — EXPONENTIAL 


sets a result comparison window with an exponential characteristic whose lock-in range is determined 
by the setting “tolerance”. This setting is ideal for measurements on test items with a normal 
exponential transient response and usually covers most applications (cf. Fig. 2-9). 


Settling > FLAT 


sets a result comparison window with a fully flat characteristic (tolerance band) whose lock-in range is 
determined by the setting "tolerance”. With a very small tolerance entered, this setting only supplies a 
measurement result if the test item has quasi completely settled. Due to this stricter settling condition, 
the time until a valid measured value is recognized is usually longer than with the EXPONENTIAL 
setting (cf. Fig. 2-9). 


Settling — AVERAGE 


causes an arithmetic averaging for the number of measured values set in samples. After a restart of 
the measurement by pressing the SINGLE key at the UPL or a parameter entry which must result in a 
restart of the measurement such as modifications of the generator signal or of the settling parameters 
themselves, the average is only output when the number of measurements set by means of “samples” 
has been made. If the memory is full of measurement results, the most previous result is dismissed 
and the average output with every new result. In this phase, an abrupt change of the signal results in a 
creeping change of the average (low-pass properties). 


Samples: 


This value indicates the number of measured values used for tolerance and resolution comparison. 
Samples = 6 means that the latest measured value is compared with the 5 last measured values. 


Tolerance: 
The tolerance value denotes the maximally permissible deviation from the previous measured value a 
settled measured value may have in order to be classed as valid by the UPL. The value of the 


maximally permissible deviation of the current measured value compared to the 2nd/Srd/4th and 5th 
last measured value is determined by the EXPONENTIAL | FLAT setting. 
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Tolerance characteristic 


whe 
Sh 
ting EXPONENTIAI 
{ Samples 6 | 
a3 Ga ance 1.0% J H 
a Tr — —F 
p14 _| 
2e 4 4 
> 
i a i 
| | Samples —o— 
5th last 4th last 3thlast 2th last Last Current 
value value value rvalue value value 


Fig. 2-9 Tolerance characteristic 


When the measured values are checked as to whether they satisfy the tolerance condition, 


16% 
14% 
12% 
10% 
8% 
6% 
4% 
2% 


2% 
-4% 
6% 
-B% 
-10 % 
12% 
14% 
16% 


- volt is always used as a basis for the measurement result for level measurements RMS & S/N, RMS 


SELECT, PEAK & S/N, Q PK & S/N and DC, 


- % is used as a basis for the measurement result for intermodulation measurements THD, 
THD+N/SINAD MOD DIST, DFD and WOW & FL, and 


- Hz is used as a basis for the measurement result for frequency measurements, irrespective of the 
unit in which the measurement result is displayed. 


For a phase measurement, it is only possible to set the resolution (see resolution). 


Examples: 


In the following examples, Settling — EXPONENTIAL and samples = 6. If the tolerance is 1%, this 
means that the current measured value must be identical to 
(or +0.086 dB) 
(or +0.172 dB) 
(or +0.340 dB) 
(or +0.668 dB) 
(or +1.289 dB). 


- the 

- the 2nd 
- the 3rd 
- the 4th 
- the 5th 


Level measurement, tolerance 1 %: 
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last measured value 


to the last measured value 
to the last measured value 
to the last measured value 
to the last measured value 


+1% 
+2% 
+4% 
+8% 
+16% 
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A measured value of 1 V is displayed as settled, when 


- the 

- the 2nd 
- the 3rd 
- the 4th 
- the 5th 


last measured value is between 

to the last measured value is between 
to the last measured value is between 
to the last measured value is between 
to the last measured value is between 


Intermodulation measurement, tolerance 1%: 
A measured value of 0.01 % is displayed as settled, when 


- the 

- the 2nd 
- the 3rd 
- the 4th 
- the 5th 


last measured value is between 

to the last measured value is between 
to the last measured value is between 
to the last measured value is between 
to the last measured value is between 
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0.99 and 1.01 V (41%) 
0.98 and 1.02 V (+2%) 
0.96 and 1.04 V (+4%) 
0.92 and 1.08 V (+8%) 
0.84 and 1.16 V (416%) 


0.0099 and 0.0101 % (41%) 
0.0098 and 0.0102 % (+2%) 
0.0096 and 0.0104 % (+4%) 
0.0092 and 0.0108 % (+8%) 
0.0084 and 0.0116 % (+16%) 


Intermodulation measurement, tolerance 0.1 dB (1.16 %): 
A measured value of -80 dB (0.01%) is displayed as settled, when 


- the 

- the 2nd 
- the 3rd 
- the 4th 
- the 5th 


last measured value is between 

to the last measured value is between 
to the last measured value is between 
to the last measured value is between 
to the last measured value is between 


Frequency measurement, tolerance 1 %: 
A measured value of 1000 Hz is displayed as settled, when 
- the last measured value is between 


- the 2nd 
- the 3rd 
- the 4th 
- the 5th 
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to the last measured value is between 
to the last measured value is between 
to the last measured value is between 
to the last measured value is between 
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-80.1 and -79.9 dB (+1.16%) 
-80.2 and -79.8 dB (+2.32%) 
-80.4 and -79.6 dB (+4.63%) 
-80.8 and -79.2 dB (+9.26%) 
-81.7 and -78.5 dB (+18.53%) 


990 and 1010 Hz (41%) 
980 and 1020 Hz (+2%) 
960 and 1040 Hz (44%) 
920 and 1080 Hz (+8%) 
840 and 1160 Hz (+16%) 
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Resolution: 


With very small measured values, especially at the lower measurement limit of the UPL, or in the case 
of signals with superimposed noise, relatively large measuring errors may occur so that the measured 
value often is no longer within the exponential tolerance characteristic. In this case, a minimum value 
of the result resolution is considered, the resolution” value, which serves as the starting value for an 
exponential resolution characteristic and which has exactly the same curve (EXPONENTIAL or FLAT) 
as the exponential tolerance characteristic (see fig. 2-10). 


A value outside the exponential tolerance characteristic which has been caused by superimposed noise 
is not expressive with regard to the transient response of the test item. If the measured value satisfies 
the resolution entered by the user, however, it is accepted as being valid nevertheless. 


lf, e.g., the current measured value is not within the tolerance limit required compared to the 4th last 
result, the amount of the difference between the current measured value and the 4th last value is found 
and compared to the resolution value no. 4. If this difference value is smaller than the resolution value, 
the measurement result is considered to be valid. 


The accuracy of the phase measurement results is the same throughout the entire range from 0 to 
360°. Observing the tolerance for phase measurement results would not be very useful, because the 
slightest phase fluctuations about 0° would cause large tolerance jumps and thus continuously violate 
the tolerance conditions. Therefore, only specification of the resolution is possible for the phase 
measurement, i.e. the absolute offset of the current phase measurement result compared to the 
previous phase measurement results in -°. 


Example: 

Phase measurement with resolution 1°:: 

A phase result is indicated to be valid if the magnitude of the difference between the current measured 
value and 

- the last measured value <=1° 

- the 2nd last measured value <= 2° 

- the 3rd last measured value <= 4° 

- the 4th last measured value <= 8° 

- the 5th last measured value <=16° 
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Example by means of the 
following panel setting: 


Settling EXPONENTIAL 
Samples 5 

Tolerance 1.0% 
Resolution 0.5 mV 


Valld range 


Tolerance characteristic 


Sample NO. $s! S2 S3 S4 S5 


16% 
14% 
12% 
10% 


"0 % 
4% 
_ 
3 6% 
B% 
= 3 10% 
or 12% 
i: 14% 
—— =r -16% 
Samples —— 
4th last 3th last 2th last Last Current 
measured measured measured measured measured 
Offset from the 25.5 mV 221mV | 24.3 mV 24 mV 24 mV 
current measured value: 6.25 % -791% | 1.25% 0% 
Resolution characteristic 
— n | 5.0 mV 
T | 4.0 mV 
+— 3.0mV 


.. but within the resolution 


4thiast 3th last 2th last Last Current 
Measured measured Measured measured measured 
value 


Fig. 2-10 Connection between tolerance and resolution 


2.0 mV 
1.0 mV 


0.0 mV 


The EXPONENTIAL traces are always calculated to the basis 2. The sampling points of the 
exponential tolerance characteristic, e.g. starting from tolerance 1%, are calculated to: 1%, 2%, 4% 
and 8%. The sampling points of the resolution trace, e.g. starting from a resolution of 0.5 mV, are 
calculated to: 0.5 mV, 1 mV, 2 mV and 4 mV. The offset of the current measured value compared to 
the 3rd last measured value is -7.91% and is therefore not within the desired tolerance. When the 
amount of the difference between the current measured value (24 mV) and the 3rd last measured 
value (22.1 mV) is smaller than or equal to the resolution value [S2] (2 mV), the current measured 
value is accepted as being valid nevertheless. 


|24 mV - 22.1 mv| = 1.9 mv 


Since 1.9 mV < 2 mV, the current measured value is valid. 


1078.2008.02 


2.45 


as Bi Ti De 
Settling Process UPL 


Time-out: 


Time-out denotes the time which may elapse from the start of a measurement until the settling 
mechanism has recognized a settled measurement result. If the measured value does not stabilize 
within this time, the measuring loop is aborted and the note "Input - Press SHOW |/O” output instead of 
a measured value. During a sweep with a graphical curve display, a gap in the curve trace indicates 
that a measured value is missing. In the case of settling with an external sweep (cf. next paragraph) a 
time-out is not considered. 


2.3.4.3 Settling Process with External Sweep: *. B. #+B 


For better understanding the following explanations, please read menu items 
- "Min VOLT" 

- "Start" 

- "Stop" 

- "Variation" 

in Section 2.6.4, Ways of Starting the Analyzer, Ext. Sweep 


When the external sweep (START COND > FREQ CH1 | FREQ CH2 | VOLT CH1 | VOLT CH2) is 
used together with the settling process, the following measurement procedure results (see fig. 2-11): 


1. Check whether a level of at least the value indicated in "Min VOLT"is present at the measurement 
input. (Only true of an external sweep with triggering on frequency changes (START COND > 
FREQ CH1 | FREQ CH2) 

No: Execute step 1. 


2. Wait for the stabilization of the frequency with setting: _START COND > FREQ CH1 | FREQ CH2, 
or 
the stabilization of the level with setting: START COND > VOLT CH1 | VOLT CH2 
by means of the settling process. 


3. Check whether the level or the frequency are in the range 
indicated by "Start" and "Stop". 
No: Execute step 1. 
Yes:-Wait the time indicated under delay to permit a test item to settle. 
- Execute function measurement (possibly including function settling) 
- Proceed function result to the display 


4. Check whether a change in level or frequency by at least the value 
indicated in "Variation" has occurred. 
No: Execute step 4 
Yes: Execute step 1 


Note on the delay: 


A delay with an external sweep with settling process is useful when measurement is carried out on test 
items showing a slow transient response of the level due to a change in frequency (e.g. hearing aids 
with sounda-level limiter or compander/expander circuits with fast level rise times and slow decay times). 
A frequency change has to be set as a trigger condition (START COND — FREQ CH1 | FREQ CH2). 
If the settling mechanism supplies quickly steadied values for the frequency results but the level is far 
from having stabilized, the lapse of the level settling time can be waited for using delay. 
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External sweep with settling process 
example: 


Result 


M2 


External trigger event: 
Change of the frequency 
by at least 10%. 


Appropriate panal satting: 


COND FREQ-CH1 
—_——— ise) 0000 me 
Min-Volt 10 mV 
Start 1000.0 Hz 
| Stop 10.000 kHz 
Variation 10.0 % 


AANA = 
STN =f 


Resolution 0.01 Hz 


Fig. 2-11 External sweep with settling process 


2.3.4.4 SETTLING Check and Optimization 


Settling check 


lf the SHOW 1/O key is pressed during a fault-free measurement run with activated settling process, 
the settling control characters "r, "t" or "-" appear in a suggested result window or after the text "Ext. 
Sweep", indicating whether the alt display or the trigger event were possible because of a fulfilled 
tolerance or resolution condition. According to this display, the tolerance or resolution value can be 


varied until the desired transient response is achieved. 
Example of an indication in SHOW I/O display: 


Func Freq 
CH1 rtttr rrt 
CH2 ttttr ttt 
Ext. Sweep: trt 
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Explanation: 


"t': tolerance condition fulfilled 

e.g., “t“ at the third position: tolerance condition of the current measurement result compared to the 3rd 
last measurement result was fulfilled. 

"r": resolution condition fulfilled, only 

e.g., “r at the fifth position: the tolerance condition of the current measurement result compared to the 
5th last measurement result was 


not fulfilled, the resolution condition was fulfilled instead. 


Exception: 
Since no tolerance condition can be specified for the phase measurement, a settled phase 
measurement result is always characterized by "r’. 


onnee ": No settled measurement result. 
Remedy: 

- Increase tolerance and resolution value 
- Reduce the number of samples 

- Switch from FLAT to EXPONENTIAL. 


“"rrrrr" The measurement result is too unsteady or noisy for the selected tolerance condition. 
Remedy: 
Select greater tolerance value. 
lf a still smaller resolution value was selected, "-----" would be displayed. 


“rttrt" The measurement result is still too unsteady or noisy for the selected tolerance 
value. 
Remedy: 
The more unsteady this display, the greater the tolerance value to be selected. 


"ttttt" The measurement results lie all inside the specified tolerance range. 
The tolerance condition can be tightened by using a smaller tolerance value or the setting 
Settling — FLAT until an "r" appears sporadically. 


Note: If varying or fluctuating measurement results are to be observed although the tolerance 
condition is fulfilled, this may be due to the following reasons: 
- Slowly rising or falling measured values (compared to the measurement rate) 
- Sudden, but rare variation of the measured values compared to the measurement rate. 


Optimizing the settling parameters: 


In order to obtain maximal measurement rates in connection with the settling mechanism, the DELAY 
time under START COND — AUTO (cf. 2.6.4) is to be observed. This is the time elapsing from the 
setting of the generator until the restart of a measurement (and thus the start of the settling process) in 
order to take into account possible dead times of a test item. The UPL automatically considers the 
settling time of the generator and the analyzer. If the value 0.0 s is entered for DELAY, no additional 
delay is effective and a maximum measurement rate is achieved. 


As the settling process in the UPL can be used for individual measurements, the suitable settling 
parameters can be easily determined by observing the measurement results and by trying. 


Delay value if the UPL generator is used 
Measurement of the DUT delay using the time-controlled measurement functions Timetick or 
Timechart (START COND — TIME TICK or TIME CHART, cf. 2.6.4 Ways of Starting the Analyzer, 


Ext. Sweep) and graphical display. After a generator modification, determine the time until the sudden 
signal change. 
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Delay value with external sweep 


In the case of unknown signals, short dead times of the test item up to approx. 100 ms can be 
determined using function WAVEFORM, for longer dead times we recommend to use a storage 
oscilloscope. If test bands, test CDs etc. are used, possible manufacturer's instructions can be used. 
Trying delay values for the external sweep is usually not successful since settled measured values 
might occur, but possibly at an undesired point of time. 


Sample value 
A high value makes high demands on the transient response of the test item. No general statements 
possible. 


Tolerance value 

Select bar display until the min/max values are within the desired limits. A tolerance indication of 1% is 
suitable for most AF applications. In the case of noisy test bands with considerable level fluctuations, 
e.g., the tolerance value must not be selected too small as otherwise settled measured values would 
never be obtained. Tolerance values of approx. 5% with 3 samples can be useful. 


If noisy signals are weighted via the settling process, a steadied readout can be achieved by suitably 
setting “tolerance”. However, the measurement rate decreases as possibly very many measured 
values have to be rejected until the settling condition is satisfied. The settling process offers the 
possibility of averaging (cf. AVERAGE). 


Resolution value 

Observe value displayed. The resolution value should always remain near the UPL resolution. If, e.g., 
the level result fluctuates by 2 mV, a value which is approx. 5 times higher, i.e. 10 mV, would be 
suitable as resolution value. 


Caution! Two high a resolution value would permanently signal settled measured values although 
the tolerance conditions would permanently be violated. 


Time-out 

The longest time the UPL takes to measure the test item can be determined by experimenting. If this 
time is slightly increased, it can be used as time-out period and guarantees a maximal rate of the test 
run in the case of time-out being exceeded. 


Note: For explanation of how to enter settling commands see 2.6.5.1 Common Parameters of 
Analyzer Functions. 


END AB,3a 43 
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2.3.5 Status Display - Se er 


The status information is always displayed in the top right section of the screen and contains 
information on the current status of the generator, analyzer and sweep system as well as date and 
time. 


Exception: In full-screen mode (see 2.10.9 Switching between Full-screen and Part-screen Mode), 
date and time are displayed right-flush in the operator guidance line. 


Status display GEN Status 


GEN OFF: Both generator channels are off. 

GEN RUNNING: Generator outputs signal. 

GEN BUSY: Generator-DSP is temporarily processing the waveform. 

GEN HALTED: No generator output signal because of the setting not yet concluded or invalid. 
GEN OVERRUN: The sample rate applied to the external input (see 2.5.3) is too high for the 


selected digital generator. 
Remedy: e Seta lower external sample rate. Recall the function. 


Status display ANL Status 


ANL WAIT FOR TRIG: The analyzer waits for the trigger condition set under START COND 
(see 2.6.4). 


ANL1: || 2:|__ | 
1. Separate status information for analyzer channels 1 | 2: 


OFF: Channel OFF, no status messages 
OVER: Overranges may occur when 
e a measurement range has been fixed using FIX (see 2.6.2 
Configuration of the Analog Analyzers) 
e asignal with a level featuring a crest factor > 2 is applied to the 
range limit 
e DC control is applied to the input configuration BAL. 


UNDR: Unterranges may occur when a measurement range has been 
fixed using FIX or LOWER (see 2.6.2 Configuration of the Analog 
Analyzers) 


RANG: Ranging. No measurements possible! 

oe Single measurement running 

TERM: Continuous measurement running see 2.11 Starting and 
STOP: Single measurement terminated Stopping Measurements 
CAL: Measurement stopped or Sweeps_| 


Cyclic internal DC offset calibration of A/D converter in the analog 
analyzers or DC offset calibration of input levels in measurement 
ORUN: function DC. Calibration, see 2.15.6. 
The sample rate applied to the external input (see 2.6.3) is too 
high for the selected digital instrument. 
Remedy: e Seta lower external sample rate 
Recall the function. 
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Status display SWP Status after modifications to the settings 


SWP OFF: No sweep 

SWP INVALID: Sweep invalid because not yet started or 
parameter varied 

SWP TERMINATED: Single sweep terminated see 2.11 Starting and 

SWP STOPPED: Sweep was stopped and Stopping of Measurements 
can be continued or Sweeps 

SWP CONT RUNNING: Continuous sweep running 

SWP SNGL RUNNING: Single sweep running 

SWP MANU RUNNING: Manual sweep running _ 

SWP UNDERRANGE: On account of an underrange, valid, yet inaccurate measured values 


occurred during a sweep. 


Other status displays: 


In the section where date and time is displayed, the following status messages are displayed. Data and 
time are displayed again when the cause for the error has been removed. 


PRINTER NOT e After the H COPY key has been pressed, the UPL recognizes that no printer is 
READY connected. 


e The connection to the printer has been interrupted while files or lists (see 2.14.1 
and 2.14.5) are being printed. 


CONVERTING _ The setup of a previous UPL program version is being converted to be loadable by 
SETUP the latest UPL program version. 


WAIT FOR CAL: The analyzer requires an offset calibration. It is currently not feasible because cyclic 
ANA OFFSET DC-offset calibration has been switched off (see 2.15.6) or, due to a running sweep, 
has been disabled. 


The operator guidance line shows the following status message: 


DUMP SCREEN TO TEMPORARY FILE Pressing the H COPY key causes the screen contents to be 
copied to a temporary file. While this status message is 
being displayed, operation of the UPL is not possible. 


Ewp oe Sa 
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2.3.6 Error Messages 2,3.6 
All error messages in manual mode are displayed in a window in the center of the screen until ENTER 
is pressed. 


The error message contains a hint about its recovery, if possible. 


Error messages in measurement mode 


In measurement mode, error messages may occur on account of inappropriate input signals or 
settings, thus disabling the display of measured values. Instead, the following hint is displayed in the 
window: 


-INPUT ?- 


Press SHOW 1/O 


Fulfilling this request by pressing the SHOW I/O key on the UPL front panel (or ALT + | on the 
keyboard) sets a graphics to show the currently active inputs/outputs (see 2.12) and a text giving 
information about why the display of measured values is not possible. If there are more than one 
message, the messages can be called one after the other by repeatedly pressing the SHOW I/O key. 
Messages issued more than 30 seconds ago are not displayed. 


The UPL front-panel graphics is removed and the measurement mode is entered again when 
e all messages have been read out and the SHOW I/O key is pressed again. 
e CANCEL or ESC is pressed. 


Fatal errors with error messages 


Just in case an internal software error making it impossible for the UPL program to run should occur, 
which is never to happen, the DOS operating system is branched to. The following error message will 
be displayed. 


"Save setup to C:\UPL\SETUP\UPL.SET and Exit to DOS!" 
"Internal Error No. xxx -- press any key!" where xxx is the error number. 


Before returning to the DOS operating system, the current setup and a fault diagnostics buffer 
including the error number xxx is stored from the battery-backed RAM of the UPL to the hard disk 
under the name C:\UPL\SETUP\UPL.SET. 


You can facilitate troubleshooting for the R&S service personnel by including the UPL.SET file. 


To this end, connect a keyboard to the UPL (see 1.1.6 Connecting an External Keyboard), insert a 
3%”-disk into the disk drive and enter the DOS command: 


COPY C:\UPL\SETUP\UPL.SET A: 

When the UPL is put into operation again after a fatal error, the power-up picture includes the hint 
"Error in prev. run! CANCEL — default setting, ENTER — previous setting” 

offering you the following possibilities 


e CANCEL: _... booting the UPL with its default setting 
e ENTER: ... booting the UPL with the previous setting which might be faulty. 
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Fatal errors without error message 


In the case of a fatal error without error message, the UPL was no longer capable of storing the 
information which provides the above selection box when the UPL is put into operation again. 
Analogous to the above selection box, you can select between two ways of starting the UPL. 


Booting the UPL with the setup most recently stored in the CMOS-RAM 


This setup may be correct despite the faulty response of the UPL. To avoid having to re-enter the 
settings most recently input, try to start the UPL with this setup. 


e Switch power switch off and on (no further action necessary). 
In case the above attempt fails, 
boot the UPL 


Enter the following and terminate with ENTER: 


UPL -d The setup "DEFAULT.SET” supplied with the UPL in the directory C:\UPL\SETUP is 
loaded. 
UPL -s The UPL is started with the setup given without space character following "-s". 


The file name should be combined with a path name, e.g.: 
-SA:\SETUP\MYSETUP.SET ODER 
-sC:\UPL\USER\MYSETUP.SET 

(The file names are given by way of example.) 
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2.3.7 Help Function 


Calling the HELP function: 


HELP 
UPL front panel 
Gal External keyboard 


A HELP information can be called for any input field in the panels (context-sensitive). It is displayed in 
a window in the center of the screen. Depending on the size of the HELP information, waiting times of 
several seconds may occasionally occur, which is indicated by the note 


Just a moment please! 


If the HELP information extends the range provided in the window, paging is possible by way of the 
Page T and Page J keys. A scroll bar at the right margin of the window indicates the position of the 
visible text section with respect to the complete HELP information. Highlighted fields within the HELP 
information serve as cross-references for a more detailed description. Cross-reference information is 
selected using the T, |, >, <— keys and displayed using SELECT. The HELP window is used and 
scrolled in the same way as is a panel (see 2.3.1 Panels). 


Requesting a HELP information stops the output of graphics. 
Measurement results can still be output. 


Selection of the language 


The help text can either be displayed in German or English language. The languages can be selected 
in the OPTION panel under the menu item Language (cf. 2.15.4) 


Help information on the graphics softkeys: 


By calling the help function with active part or full display, the user obtains the help information on the 
graphics softkeys. 
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2.4 Units a . 


There are two types of units available in the UPL: 


e Units for the display of measurement results: 


Select a display unit for every measurement function in the ANALYZER panel. The measurement 
result will be displayed with this unit in the measured value window (see 2.3.3 Display of Measured 
Values). The unit is selected under the menu item “UNIT“ of the respective measurement function 


subsequent to opening the window. 


e Units for the input of values (e.g. reference values, frequencies, level etc.). While data are entered, 


all appropriate units are offered on the softkeys thus enabling termination of the value 


entry by 


selection of the unit. Opening of the selection window is not required (cf. 2.3.2.2 Entry of Numerical 


Data). 
2.4.1 Units for the Display of Measurement Results 


To simplify the matter 
e the data to be entered are designated in the conversion formulae below with their unit, only. 
Example: “dBu" means: value in dBu. 


e the conversions into py, m, k, M are omitted 


Units for analog level measurement results: 


Functions: RMS & S/N, RMS Select, PEAK, QPEAK, DC, Input-Disp: PEAK, Input Disp: RMS 
Basic unit: Volt (V[V]) 


Table 2-2 Units for analog level measurement results 


Value in IECAEEE-bus notation Conversion formula 


WwW WwW 


VIRREF 
A%V CPCTV (WUpee-1)"100 
VNr VVR V/U REF 


PPR (V?/Rrer)/P Ree 


%PIPr PCTPPR (V2/Rrer)/Preg * 100 


dB DBR 20 * Ig (V/Uper) 


Batet 


RRet = Value of reference impedance from ANALYZER panel 

VRef = Reference value from ANALYZER panel of functions RMS & S/N, RMS-SELECT, PEAK, QPEAK, DC or Input 
PEAK/RMS measurement 

Pret = (Uper) “/Rrer 
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Units for digital level measurement results: 
Functions: RMS & S/N, RMS-Select, PEAK, QPEAK Input-Disp: PEAK, Input Disp: RMS 
Basic unit: Full Scale FS 0 to 1 


Table 2-3 Units for digital level measurement results 


Value in IECNEEE-bus notation Conversion formula 


LSBs LSBS FS x 2 mudebite-t 


bits BITS Id (FS x 2 PHI 4) 


VRetf = Reference from the ANALYZER panel of the functions RMS & S/N, RMS-SELECT, PEAK, QPEAK, DC or Input- 
PEAK/RMS measurement 


*) Level measurement result in hex 
The full-scale (FS) value measured at the digital interface as the result of a digital analyzer function is displayed as a 6-digit 
hexadecimal number (6 digits= 24 bit = 23 bit mantissa +1 sign bit) in the measured value window, for example: 


Table 2-4 Level measurement results FS/Hex 


[95 rs 


All digital analyzer functions provide FS values in the range from O to 1. Exception: the peak 
measurement functions PEAK & S/N and Q-PK & S/N may provide FS values < 0 or >1, depending on 
the PEAK mode selected. All values < -1 and >1 are displayed as 80000 Hex and 7FFFFF Hex, 
respectively. 


FS values > 1 may occur 

e with the function PEAK & S/N together with Meas Mode PK+, when applying a square signal. Being 
band-limited, overshoots at the edges (Gibb's phenomenon) occur, which, with peak evaluation, are 
included as part of the measurement result. 

e with the measurement function PEAK & S/N together with Meas Mode PK to PK or PKabs. 


FS values <0 may occur 
e with the function PEAK & S/N together with Meas Mode PK-. 
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Units for analog and digital interference level measurement results: 


Functions: THD, THD+N/SINAD, MOD DIST, DIM, DFD 
Basic unit: % 


Table 2-5 —_ Units for analog and digital interference level measurement results 


dB DB 


20 * log ([%] * 100) 


Unit for analog and digital S/N measurement results: 
Functions: RMS, PEAK, QPEAK with S/N measurement on 


Table 2-6 Unit for analog and digital S/N measurement result 


D 20 * log(S/N) 


a 


S: Measured level with generator on 

N: Measured level with generator off 

Units for analog and digital frequency measurement results: 
Basic unit: Hz 


Table 2-7 Units for analog and digital frequency measurement results 


Value in IECAEEE-bus notation Conversion formula 


AHz DHZ H2-FRee 


A%Hz DPCTHZ 100 * (Hz - Free)/Fpep 


Toct* TOCT log (HZ/F per) - 9.96578 


Oct OCT log (HZ/F pe)/0.30103 
Dec DEC 


log (H/F pep) 


f/fr FFR H2/F pee 


*) Toct = Third Octave 
Fre = Reference parameter from ANALYZER panel of frequency measurement 


Units for phase measurement results: 
Basic unit: degree 


Table 2-8 Units for phase measurement results 


Value in IECAEEE-bus notation Conversion formula 


RAD RAD P[°] . (n/180) 
Ae DDEG Pl) - Drer 


ARAD DRAD (P[°] - Daeg) « (1/180); 


Dre = Reference parameter from ANALYZER panel of phase measurement 
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Units for group-delay measurement results: 
Basics unit: s 


Table 2-9 Units for group-delay measurement results 


Unit for analog and digital wow & flutter measurement results: 


Basic unit: % 


Table 2-10 Units for analog and digital wow & flutter measurement results 


Unit for digital jitter measurement results: 
Basic unit:UI 


Table 2-11 Unit for digital jitter measurement results 


Value in IECANEEE-bus notation Conversion formula 


100 x UI 
20 x log (Ul) 


10°x UI 


10° x UI /(128 x sample frequency) 


20 x log (Ul/Uper) 


Unit for digital phase measurement results (PhaseToRef): 
Basic unit: Ul 


Table 2-12 Unit for digital phase measurement results 


IECAEEE-bus notation Conversion formula 


Ul 
PCTFRM 100 x Ul/ 128 


DEGFRM 360 x Ul/ 128 


NS 10° x Ul (128 x sample frequency) 


Jitter and delay are usually stated in UI (unit interval). Ul is defined as the smallest pulse width of the 
digital audio signal (eye width) and is independent of the selected sampling rate. One UI corresponds 
to the clock period of the digital signal (biphase clock). With digital audio signals, one UI corresponds 
to the 128th of the sampling period; at 48 kHz one UI is approx. 163 ns. 
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2.4.2 Units for the Entry of Values Ae Y. A 


To simplify the matter 


e the input values are designated only by the unit in the following conversion formulas. 
Example: "dBu" actually means "value in dBu”. 


e the conversions into , m, k, M have been left out. 


Table 2-13 Absolute analog level units (without reference voltage) 


Conversion formulae IEC/AEEE-bus notation 


Vpp = depending on the generator function (see 2.5.4 for respective signal function) VPP, VPP, UVPP 
dBu = 20 « log (V/0.7746) V = 0.7746 « 10 (dBu/20) DBU 


ABV = 20 « log (V) V = 10 (4BV/20) DBV 


dBm = 10 « log (V2 « 1000/Rarr) V = {106810) « Race / 1000 DBM 


W = V7/Reee V =,/(W- Rarer) w, mw, uw 
*) For the generator, the reference impedance is fixed to Rees = 600 ohm. 


Table 2-14 Relative analog level units (with reference voltage) 
Conversion formulae IEC/EEE-bus notation 


AV = V-Uper V= AV+Uper DV, Dm,V, DuV 
A%V = (V/Uper-1) « 100 V = Uper + (144%V/100) DPCTV 
VAr= WU per V=VN, « Uper VVR 


%NNI= ViUper + 100 V = %VNTI. Upee/100 PCTV/VR 


AW = (V? - Unee*)/Rper V = (GW * Reece) + Une rd 
A%W = (V2 - Une?) - 100/Uper? V = WUper? *(A%W /100 + 1) Bree 

ae 5 P/PR 
P/Pr = V2/UREF V = yP/Pr° Unger 


PCTPPR 


%P/Pr = V/Upee2) . 100 V = y%P/Pr°U 21100 
%P/Pr REF ) REF DBR 


dBr = 20 . log (VUper) Vie 10008120) | Unee 


VNVON 
V/on= V/Burstamp[V] V = V/on . Burstamp[V} PCTON 


%on = 100 . V/Burstamp[V} V = %on . Burstamp[V}/100 DBON 
dBon= 20 . log (V/Burstamp[V)) V = 10 (9801/20) + Burstamp{V] 


Table 2-15 Absolute digital level units (without reference) 


Conversion formulae IEC/AEEE-bus notation 


qbiis —} 


bits = - 3.322 » log (FS) FS = Saudiohis= 


%FS=100* FS FS = %FS/100 


dBFS = 20 « log (FS) FS = 10 (4BFS/20) 


LSBS =FS .« 2 Audio bits-1 FS = {se 
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Table 2-16 Relative digital-level units (with reference) 


dBr = 20 x log (FS/Uper) 


FS = 10 (481/20) . Uae, 

A% = 100 x (FS/Unper - 1) FS = (A%/100 + 1) x Urner 

%on = 100 x FS/Burstamp[FS] FS = %on x Burstamp[FS]/100 
dBon= 20 x log (FS/Burstamp[FS]) FS =10 (6801/20) , Burstamp{FS] 


Table 2-17 Absolute time units 


Conversion formula lECAEEE-bus notation 


s S, MS, US 


min = 60s s=min/60 MIN 


CYC, KCYC, MCYC 


cyc =S» signal frequency s =cyc/ signal frequency 


Table 2-18 Relative time units 


AS = S -Taer S = AS +Trer DS, DMS, DUS 
min=60s s=min/60 MIN 


cyc =. signal frequency $ = cyc / signal frequency CYC, KCYC, MCYC 


Table 2-19 Absolute frequency units 


Table 2-20 Relative frequency units (with reference) 


Conversion formulae {ECAEEE-bus notation 


AHZ = H2-Free 


fit= H2/F pee 
A%Hz= 100 * (HZ-Fpep)/F pre 
Toct*)= Ig (H2/F per) * 9,96578 
Oct = Ig (H2/Fer) * 3,32193 


Dec = Ig (HZ/Fper) 


*) Toct = Third Octave = Terz 


1078.2008.02 


Hz = AHZ+F pee 


Hz = tit * Free 


Hz = A%Hz * Frep/100+F pee 


Hz =2 (Toct/3) « — 


Hz= 2 (Oct)+F 


Hz= 10 (Dec) « FRer 


2.60 


DHZ, DKHZ 
FFR 


DPCTHZ 
TOCT 
OCT 


DEC 


E-6 
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Table 2-21 Absolute phase unit 


rad = °. * (PI/180): ° = rad * (180/P1) RAD 


Table 2-22 Relative phase unit 


*= A® + Dper 
° = (A RAD * 180/72) +Dpee 


Table 2-23 Deviations (tolerance) compared to the previous measured values in the settling 
function (see 2.3.4 and 2.6.5.1) 


% = (10 98/20 .4) + 400 dB = 20 * Ig (%/100 -1) DB, PCT 


Table 2-24 Step size of a logarithmic level sweep 


MLT = 10 98/20 dB = 20 * log (MLT) MLT, DB 


Table 2-25 Absolute resistance unit 


Legend: 
FS: Abbreviation for Full Scale = ratio 0 to 1 
Uner: Level reference value in V or FS > *) 
Rarer: “Ref imped" parameter from ANALYZER panel 
Frer: Frequency reference value in Hz 
Burstamp: High level of generator burst signal, see 2.5.4.5 SINE BURST 
Signal frequency: Frequency of generator burst signal or 
pulse signal, see 2.5.4.5 BURST, 2.5.4.6 SINE2 BURST 
Drer: Phase reference value in x 
MLT: Multiplication factor (marked by ”*” in the panel) 
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2.5 Generators (GENERATOR Panel) Qe 


Activating the GENERATOR panel: 
e UPL front panel: GEN 
e External keyboard: ALT +G 


e Mouse: (repeated) clicking of the panel name, until the generator panel is displayed. 


lf the GENERATOR panel is already visible on the screen, it can be activated also by actuating one of 
the TAB keys (repeatedly) or by mouse-click. 
Advantage: The panel need not be established again. 


e The GENERATOR panel is always displayed on the left side of the screen and consists of two 
segments: configuration and function. 


GENERATOR 
GENERATOR _ DIGITAL Select instrument (analog or digital). 
a 
CHANNEL(s) CH1 Configuration segment for setting the outputs. 


| (output connectors, channel select, output impedance / sample 
frequency, etc.) 

. see 2.5.2 Configuration of the Analog Generator 

| ; see 2.5.3 Configuration of the Digital Generator 


| FUNCTION SINE Functions (waveforms) of the Generator, see 2.5.4 


When changing the function (generator signal) 
e the current function is stored to the hard disk; 
e the desired function is loaded from the hard disk, initialized and, if possible, started. 


When changing the generator (e.g. DIGITAL instead of ANLG) 


° the current generator with all settings and the current function is stored to the hard disk; 
e the desired generator with the currently active function is loaded from the hard disk, initialized 
and, if possible, started. 


Note: The “parameter link“ function which can be selected in the OPTION panel may be used to 
influence the UPL with changes of function and instrument. As requested, existing settings in 
the function and/or configuration segment of the generator panel are accepted for the new 
function or instrument - if physically possible. A change of instrument from ANLG to DIGITAL 
can be performed by way of example without the function and its frequency parameters 
changing in the panel. 
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2.5.1 Selecting the Generator AeS./ 


~ 


GENERATOR The GENERATOR panel contains the settings for the analog and the 


digital generators. 


ANLG Two-channel analog generator 2 Hz to 21.75 kHz with low-distortion 


generator (UPL-B1 option) up to 110 kHz 


DIGITAL Two-channel digital generator 2 Hz to 21.904 kHz 


The standard analog generator can be supplemented by the Low-distortion Generator option (UPL-B1) 
for sinewave generation in the analog range, thus allowing for generating a particular low-distortion 
sinewave signal with a frequency of up to 110 kHz. 


e Frequency range of the digital GENERATOR 


The maximum generator output frequency is given by: 


fmax = sample frequency X 117 / 256 


The sample frequency is set in the configuration segment of the GENERATOR panel using the menu 
item Sample-Frq. 


There are 3 states the active generator (visible in the panel) can assume (see 2.3.5 Status Display ): 
Nw e RUNNING: The set function (generator signal) is output via the specified interface. 

e BUSY: Generator output signal is calculated. 

e HALTED: Generator is halted, no output signal; the outputs are terminated. 


RUNNING, i.e. a signal is constantly output, is the normal status of the generator. It is automatically 
restarted after a generator reset. 


The generator can be manually restarted at ail times by calling the generator or the function (open the 
respective selection window and confirm using ENTER). This may be required with burst signals to 
enable beginning of a new interval (with the burst phase). 


The setting of some signals (e.g. specific noise signals) involves a lot of computations. During this 
time, the generator does not produce any signal and is in the BUSY state. After having successfully 
concluded the computations, the generator automatically re-enters the RUNNING state. If further 
settings are made or keys are pressed during computation, the computation is aborted and 
automatically restarted. The generator shortly assumes the HALTED state. 


Other reasons for halting the generator (HALTED): 


e Faulty setting (e.g. wrong file name for an equalization or sweep list). 
Remedy: eliminate the cause of error; restart, if required. 


e On the digital instrument: 
Applying a too high external frequency (generator is "overrun”). 
Remedy: reduce the external clock frequency and restart. 
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2.5.2 Configuration of Analog Generator 


The generator can be used as balanced or unbalanced source with one or two output channels. Various 
internal resistors are selectable. 


The complete generator is designed to be floating to frame potential. 


The below overview of possible settings is followed by substitute circuit diagrams showing the three 
balanced and unbalanced output. 


| Channel(s) 


OFF 


UNBAL 


BAL 


Impedance 


102 
200 © (150 Q) 
600 
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The deactivated channel is internally terminated with the internal 
impedance set. 


both channels off 
channel 1 on, channel 2 off 
channel 2 on, channel 1 off 


identical signal on both channels 


The XLR connectors can be operated either balanced (BAL) or 
unbalanced (UNBAL). 


an unbalanced signal is generated at the XLR connector; the maximum 
output level is 10 V. 


a balanced signal is generated at the XLR connector; the maximum 
output level is 20 V. The output impedance can be selected in 3 steps. | 


Selection of generator source impedance with Output BAL selected. 
The possibility for selecting a generator source impedance of 150 Q is 
offered when the standard generator source impedance of 200 Q is 
changed to 150 Q by means of Modification Analog Generator UPL-U3 
(Order No. 1078.4900.02). 


The output impedance of an unbalanced output is generally 5 Q. 
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Volt Range 


FIX: 


| 


| Max Volt 


Ref Freq 


1078.2008.02 


The selected voltage range determines the setting of the generator 
source impedance. 


The internal signal paths are driven at maximum level, the output 
voltage is set with the aid of the output amplifier. 

Advantage: optimum noise and THD values for measurements with 
constant level, e.g. frequency sweep. 


In the next menu line under "Max Volt" a maximum voltage can be 
entered; voltages higher than those specified here are not permissible. 


The output amplifier is set to the specified maximum voltage. The actual 
output voltage is obtained from small digital values on the D/A converter. 
When the output voltage changes, setting the analog hardware is not 
required. Advantages: no voltage drops on _ attenuator 
switchover. Faster level changes and better transient response for 
measurements with slight level variations, e.g. frequency Sweep using an 
equalization file. (This setting should be used for loudspeaker 
measurements). 


Enter the numeric value of the voltage range in the next menu line; 
voltages higher than those specified here are not possible. 


Note: _ This setting is ignored when the low-distortion generator option 
(UPL-B1) is used. Level control of the low-distortion generator 
is always performed in line with the AUTO algorithm. 


Limit value for the output voltage; prevents the inadvertent entry of 
exceeded voltage values. 


The RMS value for sinewave signals is entered, i.e. the peak value of 
Max Volt is ¥2 times higher. 


Reference value for relative frequency units. 

A change of the reference frequency causes all reference-related 
frequency settings to be changed. 

The relative frequency of the generator signal is retained. 


For instance, by varying the reference frequency the fundamental of a 
distortion spectrum set by means of a multisine signal may be shifted 
without the harmonics having to be recalculated and reset by the user. 


Note: _ If a generator frequency sweep is active ("X-Axis FREQ"), and 
AUTO scaling has been selected in the DISPLAY panel for the 
X axis, the reference value will be used as the Y-axis reference 
value in the DISPLAY panel when a new value is entered. 
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Ref Volt Reference value for the relative voltage units. 
A change of the reference level causes all reference-related voltage 
inputs to change. 


The relative voltage of the generator signal is retained. 


Varying the reference voltage may, e.g., shift a level sweep defined by 
relative start and stop levels by a constant “gain factor“. 


Note: If a generator level sweep is active (X-Axis VOLT) and 
AUTO scaling has been selected in the DISPLAY panel, the 
reference value will be used as the X-axis reference in the 
DISPLAY panel when a new value is entered. 


2.5.2.1. Unbalanced Output (Output UNBAL) me So a! 


The unbalanced output signal is applied between pin 2 (hi) and pin 3 (lo) of the XLR connector. 


5Q 
2 


120pF 


| 
J XLR connector 
ii = 25 nF 1, 120pF 


Fig. 2-12 | Unbalanced output 


Depending on the selected channel setting, the following output circuits are possible 
(capacitances are omitted): 


Channel(s) 
1lor2 


5 Q 
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2=1 
5Q. Channel 14 
Channel 2 
| 


Fig. 2-13 | Unbalanced output 


2.5.2.2 Balanced Output (Output BAL) Shin ay: ak Ge 


The output signal is applied between contacts 2 and 3 of the XLR female connector. The source 
impedance is presented by two equal resistors, one in each signal line. 


YR, 


XLR connector 


Fig. 2-14 Balanced output 


Depending on channel and impedance, the following output circuits are obtained. 
(Capacitances are not included in the figure): 


Channel(s) 
1or2 
YR; 
2 
YU | 
10 Q, 200 Q, 600 Q 
U 
YU 
° | YR; 4 
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Channel(s) 
2=1 
5Q AR 
ae |. @ 
| Channel 1 
3 200 2 (AR = 95 Q) 
600 Q (AR = 295 Q) 
[KK 2 10 Q (AR=0Q) 
| Channel 2 
3 


Fig 2-15 Balanced output 


2.5.2.3. Output Power 


a De aS 


The output amplifier, attenuator and all internal resistors are short-circuit proof. The peak current is 
limited to about 200 mA. With a maximum rms value of the output voltage of 20 V balanced and 10 V 
unbalanced, the maximum power loss in the load resistor (with a short-circuit in the internal resistor) is 


2.8 W or 1.4 W. 


Delicate devices under test might be damaged or even destroyed by an output voltage inadvertently 
selected too high. For this reason, the maximum settable voltage can be limited (Max Volt). 


BND A 5,8. 3 


1078.2008.02 2.68 


E-6 


Ae. 3 
UPL Configuration of the Digital Generator 


25.8 Configuration of the Digital Generator 


Src Mode (Source Mode); indicates what is to be generated at the digital interfaces. 


AUDIO DATA The function generator generates digital audio data. An analog jitter 
signal produced by the auxiliary generator (AUX GEN) or a common 
signal can added to the audio data stream. The audio signal is available 
at all digital interfaces. 


JITTER The function generator generates an analog jitter signal. All frequency 
and level settings refer to the jitter signal, the audio data remain 
constant. The audio signal is available at all digital interfaces. 


PHASE Like AUDIO DATA, the frame phase of the audio data stream to the REF 
output (rear of instrument) can be set. The user-defined phase depends 
on the following conditions 


Sync To: GEN CLK only 
Sync Out: not SYNC PLL 
Ref Out: REF GEN only 
Jitter Ref: GEN CLK only (ANALYZER panel 


Note: Although an audio signal can also be generated under this 
menu, PHASE should only be selected if the definable phase 
reference is required. 


COMMON ONLY A balanced analog signal is superimposed onto the audio data stream 
on the two lines of the XLR connector. All frequency and level settings 
refer to the analog common signal, the audio data remain constant. The 
common-mode signal is available at the BAL digital interfaces only. 


PhaseToRef Displayed only, if PHASE has been selected as source mode. 
Setting of the frame phase between the digital audio output and the REF 
output (rear). 


Specified range: -64 Ul to +64 UI! (corresponds to -180° to +1809). 
Units: UI | %FRM | °FRM | ns 


Unbal Out indicates what is applied to the UNBAL (BNC) output. 


The generated AUDIO data are present (also at BAL (XLR) and optical 
output). 


AUDIO OUT 


The digital AUDIO data received (at the UNBAL or BAL input) are 
present (front panel), e.g., an oscilloscope for examining the input signal 
may be connected here. 


AUDIO IN 


1078.2008.02 2.69 E-6 


A+ 5.3 


Configuration of the Digital Generator UPL 


Cable Sim 


OFF 


LONG CABLE 


AUDIO IN 


REF IN 


SYNC IN 


GEN CLK 


Sync Mode 


VIDEO 50 


VIDEO 60 


1024 kHz 


WORD CLK 


WRD CLK INV 
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(Cable Simulation) 


A cable length of approx. 100 m can be simulated at the UNBAL (BNC) 
or BAL (XLR) outputs. 


Cable simulation switched off. 


Cable simulation switched on for both electrical outputs (BAL and 
UNBAL). 


Note: Cable simulation is effective even if the AUDIO IN signal is 
applied to the UNBAL (BNC) output. 


(Generator synchronized to) 


indicates what the digital audio generator is synchronized to. Depending 
on the "Src Mode", certain selections cannot be made. 


Synchronization to the audio input signal; 
not possible with JITTER ONLY or PHASE. 


Synchronization to the REF IN input signal 
(XLR socket on the rear panel); 

not possible with PHASE. 

Synchronization to the SYNC IN input signal 
(BNC connector on the rear panel) 

not possible with JITTER ONLY or PHASE. 


Synchronization to the internal clock generator 


is displayed only if the generator is synchronized to the SYNC IN input 
(rear); indicates the synchronization mode used. 


Sample frequency synchronized to a video frequency of 50 Hz. (Europe). 
Sample frequency synchronized to a video frequency of 60 Hz (USA). 


Note: with VIDEO 50 and VIDEO 60, an appropriate composite video 
signal must be applied to the SYNC input 


Sample frequency synchronized to a 1024-kHz reference signal. 


Sample frequency synchronized to the word-clock signal at the SYNC 
input. 


Sample frequency synchronized to the inverted word-clock signal at the 
SYNC input. 


2.70 E-6 


4 ° Ke 3A 
UPL Configuration of the Digital Generator 


Sample Frq Setting the output clock rate. 
w Depending on the selected synchronization in the generator-menu line 


"Sync To" the following information on the clock rates can be given: 


32 kHz The 3 fixed frequencies can be selected when the generator is internally 
44.1 kHz clocked or synchronized via the SYNC IN female connector. This is 
48 kHz specified in the menu line 

"Sync To" GEN CLK or SYNC IN 
VALUE The generator must be clocked internally in order to enable a user- 

definable value to be entered under "VALUE": 

"Sync To" GEN CLK 

EXTERN An external clock can be entered as a numeric value when the generator 


is synchronized to a word-clock signal (inverted, if required) via the 
SYNC IN or via the REF IN female connector: 

"Sync To" SYNC IN 

“Sync Mode" WORD CLK or WORD CLK INV 


Important: If the frequency entered does not correspond to the 
frequency applied, the frequencies of the generated signals 
vary correspondingly! The applied sample frequency must be in 
the range between 27 kHz and 55 kHz; if these limits are 
exceeded the synchronization may be lost and the processor of 
the generator may be overloaded 


Status display: GEN: ORUN; 


Remedy: Reduce the external clock rate and restart the generator by 
acknowledging the generator instrument. 


SYNC TO ANL If the generator is synchronized to the input signal of the analyzer, this 
selection item is displayed; it cannot be modified. The synchronization to 
the analyzer is defined in menu line 

"Sync To" AUDIO IN 
The numeric value of the sample frequency is copied from the analyzer 
panel and cannot be modified in the generator panel. 


Note The selected sample frequency can be copied automatically 
into the Channel -Status Bits. The Channel status file or the 
“Panelfile" used here has to contain appropriate keywords (see 
2.5.3.2 AES/EBU protocol! definition ). The example files with 
the extensions *PGC and *PPC are already configurated. Using 
the panel file the user can choose in the protocol menu of the 
generator panel whether the automatism should be applied 
("Rate GEN SMPLFRQ") or whether a fixed sample rate should 
be entered into the Channel Status Bits. 
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| Sync Out 


AUDIO IN 
REF IN 


SYNC PLL 


GEN CLK 


WORD CLK 


BIPHASE CLK 


Ref Out 


AUDIO IN 
AUD IN RCLK 
AUDIO OUT 


REF GEN 


ALL ZERO 


ALL ONE 


Audio Bits 
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specifies the clock signal applied to the SYNC OUT output (BNC female 
connector on the rear of the instrument). 


Digital AUDIO input signal (front panel) 
REF IN input signal (XLR female connector on the rear panel); 


signal from the internal synchronization PLL (e.g., input signal with 
eliminated jitter) 


internal generator clock 


indicates the type of SYNC OUT signal 


word-clock signal (sample frequency) 


biphase clock signal (128 times the sample frequency) 


specifies the signal applied to the REF OUT output (XLR female 
connector on the rear). 


(buffered) audio input signal; 
audio input signal reclocked by the internal synchronization PLL 
generated audio signal (same as on the front panel) 


generated reference signal, which can be defined constant low (ALL 
ZERO) or constant high (ALL ONE) in the next menu line "Data". 


is displayed only, if REF GEN has been selected for REF OUT signal. 


Defines the audio data which are output at the REF OUT output (XLR 
female on the rear panel). 


all data bits are reset (low level) 


all data bits are set (high level) 


Displayed only when Src Mode AUDIO DATA is selected. Word width of 
generated audio samples in bits. 


8 to 24 


If the word width is reduced, the values of the audio samples are 
rounded to the specified word width. 


Value range: 
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Sets the output voltage of the digital signal at the UNBAL (BNC) 
interface. 

Peak-to-peak voltage upon termination with nominal impedance (75 2); 
without termination the voltage is twice as high. 


Setting range: O mV to 2.125 V; resolution 8.33 mV 


This voltage is always % of the voltage at the BAL (XLR) interface. 


Sets the output voltage of the digital signal at the BAL (XLR) interface. 
Peak-to-peak voltage upon termination with nominal impedance (110 (2); 
without termination the voltage is twice as high. 


Setting range: OmV to 8.5V 


This voltage is always 4 times as high as the voltage at the UNBAL 
(BNC) interface. 


Displayed only if Src Mode AUDIO DATA or phase has been selected. 
Limit value for entry of the output; prevents inadvertent entry of 
impermissibly high voltage values . 


Reference value for the relative frequency units. 

A change of the reference frequency causes all reference-related 
frequency inputs to change. 

The relative frequency of the generator signal is retained. 


By varying the reference frequency, the fundamental of a distortion 
spectrum set by means of multisine can for example be shifted without 
the harmonics having to be recalculated and set again by the user. 


Note: — If a generator frequency sweep is active (X-Axis FREQ) and 
AUTO scaling is selected for the X axis in the DISPLAY panel, 
the reference value is used in the DISPLAY panel as the X-axis 
reference when a (new) value is entered. 
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Ref Volt Reference value for the relative voltage units. 
A change of the reference level causes all reference-related voltage 
inputs to change. The relative voltage of the generator is retained. 


By varying the reference voltage, a level sweep defined with relative 
start and stop levels can for example be shifted by a constant gain 
factor. 


Units (depending on source mode): 

AUDIO DATA/PHASE: FS | %FS | dBFS | A% | LSBs | dBr | bits 
JITTER ONLY Ul | %UI | dBUI | ppm | ns | Ulr | dBr 
COMMON ONLY: V | mV | pV | dBV | dBu 


Note: _ If the reference value is entered with a reference-related unit 
(e.g. ABr), the entered value is converted to the basic unit in 
relation to the previous reference value and then stored. This 
new reference value is displayed in relation to the new 
reference value (e.g. 0 dBr). Thus any reference value can be 
varied by a desired factor or dB value. 


Example: 0.174FS-10dBr = 0.055FS 


Note: if a generator frequency sweep is active (X-Axis FREQ) and 
AUTO scaling is selected for the X axis in the DISPLAY panel, 
the reference value is used inthe DISPLAY panel as the xX- 
axis reference when a (new) value is entered. 


ENp a Pe 
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2.5.3.1 Generating Jitter, Phase and Common Mode A-5, 3.) 


With digital audio interfaces, there are two types of signals to be measured, e.g. within a quality check. 
One is the digitally coded analog signal, and the other the digital signal. The latter too has analog 
parameters such as peak-to-peak voltage, frequency etc. It may be subject to interference like an 
analog signal. Noise or AC voltage may be superimposed, which may cause the signal slopes to be 
shifted. This effect is called jitter and, if it is strong enough, the audio signal can no longer be decoded 
or regenerated correctly. An exactly defined interference signal is to be generated by the UPL 
generator to examine the compatibility to jitter. 


The signal lines can be designed as balanced lines which is quite usual in analog technology. Thus, 
injected interference, e.g. from grounded (hum) loops, would be ineffective. However, in practice this 
attenuation is not always sufficient so that a common-mode voltage of sufficiently high magnitude may 
prevent decoding and regeneration. The UPL can generate a common-mode voltage on the digital 
signal in order to test instruments. Of Course, a common-mode signal cannot be generated at the 
unbalanced and the optical output. 


The UPL can thus generate and simulate two different interferences of the digital audio signals: 
specific shifting of the signal slopes (JITTER ONLY) and the superimposition of the digital lines 
(COMMON ONLY) by a common-mode voltage. The sine and noise functions (arbitrary and random) 
are particularly suited for practical applications. 


For many applications, it would be useful to determine the audio content of the signal in addition to the 
jitter or common-mode signal, i.e. to generate an audio signal impaired by jitter or a common-mode 
voltage. Thus the influence of the disturbing signal on the audio signal can be measured with option 
UPL-B1 fitted. UPL offers an operating mode for this case too. An additional sinewave generator (AUX 
GEN) can be switched on in the source modes AUDIO DATA and PHASE where any digital audio 
signal can be generated to superimpose either a jitter or a common-mode signal on the audio signal. 


Jitter and delay are usually stated in Ul (unit interval). Ul is defined as the smallest pulse width of the 
digital audio signal (eye width) and is independent of the selected sampling rate. One Ul corresponds 
to the clock period of the digital signal (biphase clock). With digital audio signals, one UI corresponds 
to 128th of the sampling period; at 48 kHz one UI is approx. 163 ns. 


If several, digitally-coded signals have to be combined, as is commonly done in the studio, the signal 
synchronization is also of importance. Associated frames containing the instantaneous values 
(samples) of the left and right channels must not be delayed to such an extent that the timing 
tolerances of the receiver are exceeded. The UPL can simulate this error by rendering the phase 
between the digital output on the front panel and the independent reference generator with output on 
the rear panel adjustable. This refers to the phase within a frame (or 64 bits or 128 Ul). 


Even if the clock frequency is precisely generated by the various instruments, the frequencies tend to 
drift with respect to one another, which can be noticed as a phase offset (see above). This drift causes 
omission or doubling of individual samples. This effect can be avoided by distributing a frame sync or 
word clock to all instruments for synchronization, or by synchronizing them to a common clock 
frequency (e.g. 1024 kHz or the video sync pulses). Hence, if the UPL is to behave like an ideal source 
of digital signals, it must be integrated into this synchronization concept. It can, therefore, be 
synchronized via the SYNC IN female on the rear panel to the signals selected by means of the Sync 
Mode command. 


In addition to the method described above, the generator can also be synchronized to the digital signal 
at the analyzer input using a clock frequency. A differentiation has to be made between the input on 
the front panel and the input of the reference receiver on the rear panel. Moreover, the generator can 
be operated with an own crystal oscillator. 


The mode set (phase, jitter or common mode), i.e. the superimposed interference voltage always 
refers to the digital output on the front panel. The reference generator whose output is on the rear 
panel is always used as reference. If the generator is operated with external synchronization, (‘Sync To’ 
does not select GEN CLK), the reference corresponds to the synchronization. Besides, the 
synchronization output (‘Sync Out’ on the rear panel) is always without jitter or phase shift. 


ite AS 3,7 
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2.5.3.2 AES/EBU Protocol Definition eS, Boe 


Selection of the digital generator causes the additional section PROTOCOL to be displayed in the 
GENERATOR panel. This section sums up the commands for definition of the protocol information ww 
(channel status data, user data, validity, parity). 


PROTOCOL | Determines the volume of the generated protocol information. 


PANEL OFF No entry of channel status data. The last-defined state is permanently 
retained. 

If the generated channel status data are irrelevant, the undesired menu 
lines can be deleted from the GENERATOR panel. 


STATIC Only rudimentary channel status data - RAW data to be defined for both 
channels via a file - can be generated. This mode is always possible 
without any restrictions. 


ENHANCED Selectable only when option UPL-B21 (digital audio protocol) is installed. 
The full range for protocol data generation can be entered and is 
displayed in the GENERATOR panel. CRC and Local Time Code can be 
generated, with generator start the local time code is reset and 
automatically counted up. 

In this mode also the analyzer has to be set to protocol analysis. 
Consequently the following settings are made automatically in the 
ANALYZER panel when ENHANCED is switched on: 

e INSTRUMENT DIGITAL 

e Anlr Mode AUDIO DATA 

e FUNCTION PROTOCOL 

The other way round, the ENHANCED mode is switched off as soon as w 
one of the three mentioned analyzer menu lines is changed. 


Validity Set the validity identification within the AES/EBU data stream. 


No validity bit set 


Validity bit set in both channels 
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FILE + AES3 
PANEL + AES3 
FILE + CRC 
PANEL + CRC 


FILE 


PANEL 


BINARY... 
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Define how the channel status data LEFT are generated. 


All channel status data bits are 0. (The operating mode (AES3, CRC, 
RAW) is defined with the command Ch Stat. R). 


UPL generates local timecode and CRC, other channel status data are 
defined using the following file. 


UPL generates local timecode and CRC, other channel data are set 
using the panel defined by the "Panelfile” file. 


As FILE + AES3 or PANEL + AES3, however UPL does not generate 
local timecode, which is a fixed setting instead. 


As FILE + AES3 or PANEL + AES3, however UPL generates neither 
local timecode nor CRC (RAW mode). 


The setting that can be made under this menu item affects Ch Stat. R. 
Any settings under Ch Stat. R. that are incompatible with the selection 
made here causes a corresponding error message to be output and the 
setting to be rejected. 


The following restrictions apply: 


e PANEL (= user-definable generator commands) can only be used with 
Ch Stat L or Ch Stat R. 


e The operating mode must be the same for both channels. 


If this parameter is selected, a menu is displayed which allows for binary 
entry of the individual channel-status bits. The data are copied in by 
actuating the OK field. BIN ENTRY can be used once with CH Stat L or 
Ch Stat R, only. The SELECT key (or space bar on the external 
keyboard) causes the respective bit to change from 0 to 1 or vice versa. 


Note: Local Time Code is a counter defined in accordance with AES3 
which indicates the time elapsed since the beginning of 
transmission in samples. This counter is incremented by the 
UPL in the PANEL+AES and/or FILE+AES modes by 192 per 
frame. The value indicated in the file or panel is used as Start 
value. 
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Specifies a file containing the channel status data for LEFT. 
Preset file type: *.pgc 


Data are defined in single lines. Keywords in the file specify for which bits 
and side (left, right or both) the data are intended. 

With this command only the definitions containing information data for the 
left or for both sides are considered. Thus the same file can be used for 
both sides. 


Syntax: 

Side: AES_CHAN_STAT or AES_CHAN_STAT_BOTH indicate the 
beginning of data for both sides. Analogously, 
AES_CHAN_STAT_RIGHT and AES_CHAN_STAT_LEFT 
indicate the beginning of data for one side. 


These keywords may be used in any order and as often as 
desired. 


Data: Values in the file are entered with the following line: 


Keyword BIT followed by a destination range and the respective 
value. 


Example: BIT:12-15, 1 
(bits 12-15 are assigned 0001) 


The time of the UPL can be specified using the keyword TIME 
instead of a value. To obtain the number of samples made since 
midnight, the time is multiplied by the currently selected sample 
rate (see section 2.5.3). 


Example: BIT:112-143, TIME 


The sample rate selected in the configuration section of the UPL 
generator (see section 0) can be entered automatically into the 
specified bit position using keyword RATE_TRK. UPL. UPL 
recognizes by means of the bit position whether the sample rate 
has to be coded in the consumer or the professional format and 
enters the respective values accordingly. 


Example: BIT:6-7, RATE_TRK (professional format) 
BIT:24-27, RATE_TRK (consumer format) 


Example file: R&S_AES3.PGC (Professional format) 


Notes: The local time (bit #112 to #143) is set to O when the generator is 
started and upcounted with the sample rate, i.e. it indicates the 
number of samples made since the generator start. In protocol 
analysis the time elapsed since the start of the generator can be 
determined by considering the sample rate. 


The absolute time (bit #144 to #175) ) with the number of samples 
made since midnight is loaded when the generator is started and 
remains unchanged. In protocol analysis the time of the generator 
start can be determined by considering the sample rate. 


Thus the actual time can be determined at any time by adding 
Local and Time. 
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| Ch Stat. R Specify how to generate the Channel Status data RIGHT. 


The setting that can be made here is a function of Ch. Stat. L. The 
PANEL can be assigned only once. The operating mode (AES3, CRC, 
RAW) must be the same for both channels. 

For more details on the individual commands, refer to Ch. Stat L. 


- 


ZERO All channel status data bits are 0. (Operating Mode (AES3, CRC, RAW) 
is defined by Ch. Stat L. When Left is also set to ZERO, the operating 
mode is RAW). 


EQUAL L Both sides are the same. All definitions made for the left side are copied 
to the right. The operating mode is defined by Ch. Stat L. 


FILE+AES3 This selection is displayed only when ZERO, FILE+AES3 or 
PANEL+AES3 have been selected for Ch. Stat L. 


PANEL+AES 3 This selection is displayed only when ZERO, FILE+AES3 have been 
selected for Ch. Stat L. 


FILE+CRC This selection is displayed only when ZERO, FILE+CRC or PANEL+CRC 
have been selected for Ch. Stat L. 


PANEL+CRC This selection is displayed only when ZERO or FILE+CRC have been 
selected for Ch. Stat L. 


FILE This selection is displayed only when ZERO, PANEL or FILE have been 
— selected for Ch. Stat L. 


PANEL This selection is displayed only when ZERO or FILE have been selected 
for Ch. Stat L. 


BIN ENTRY This selection is displayed only, if BIN ENTRY has not yet been selected 
pi hwith Ch. Stat L. 


Filename Specify a file containing Channel Status data for RIGHT. 


preset type of file: *.pgc 


The data are each defined in a line. Keywords in the file specify for which 
bits and side (left, right or both) the data are defined (see also 
specifications for the left side). 

When using this command, only those definitions containing data for the 
right or for both sides are considered. This allows you to use the same 
file for both sides. 


Format: see Ch. Stat. L 
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ZERO 


FILE DEF 


Filename 
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Specify how to generate the user data. 


All user bits are initialized to be 0. 
User bits are output according to the definitions in the subsequent file. 


Note: Changing the user bits stops both the generator and the 
analyzer for a short time. 


Specify a file containing user data. 
Preset type of file: *.pgu 


The file contains both user data for the left and the right side. The 
keyword AES-USER-DATA-LEFT is used to indicate the beginning of 
data for the left side. Analogously, AES-USER-DATA-RIGHT is used 
for the right side. 


In the following lines, values must be entered as hexadecimal numbers 
without any further designations . Each line contains 32 bits. 
The UPL repeats block-synchronously user bits read in, the length of 
each cycle being equal for both sides. 192 user bits can be read in on 
each side. Reading in less bits on one side than on the other causes 
zeros to be inserted. 6 (or a multiple thereof) result in correlated user 
data from the beginning of the block. 
The maximum permissible number of user bits is 4096 words = 16384 
bytes = 131072 bits per side. 
Example: AES _USER_DATA_RIGHT 

0x55504E20 #='UPL' 
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UPL AES/EBU Protocol Definition 

Panelfile Specify a file which contains the definitions of the freely programmable 

& panel. This menu item is displayed only when a panel has been specified 
for Ch. Stat L or Ch. Stat R. 


Preset type of file: *.PPC 


This file allows you to define an input field tailored to meet the current 
requirements. This file, thus, defines the screen display for entry of the 
actual values. To this end, enter the respective command designations, 
the permissible range of values and the destination of the setting into the 
file. Sample files for the “professional“ and “consumer‘ format according 
to IEC 958 are contained in the “C:\UPL\USER*" file supplied with the 
instrument (R&S_AES3.PPC and R&S_CONS.PPC). 4 types of 
commands are permissible: 


e Selection commands 


Entering the keyword SELECTION or EXTSELECT followed by 
parameters defines a selection command. 

When the keyword RATE_TRK is entered with parameters specifying 
the sample rate, a special selection command is defined which causes 
item GEN SMPLFRQ to be additionally displayed in the panel. 
RATE_TRK may only be used where the bits for the sample rate are 
defined (in the consumer or professional format); otherwise this 
keyword has the same effect as SELECTION. 


Examples: 
= SELECTION" Use", BIT:0, O="CONS", 1="PROF" 
(Bit O of the channel status data can be switched between CONS 
7 and PROF using the menu line ‘Use’.) 


= SELECTION" Usermod", BIT:12-15, O="not ind", 3="USER" 
(The four bits 12 to 15 can be switched between not ind and USER 
using the menu line 'Usermod'.) 


= RATE_TRK " Rate", BIT:6-7, 
0="not ind", 1="44.1 kHz", 2="48 kHz", 3="32 kHz " 
Bits 6 and 7 of the channel status data can be switched between 
"ANLR TRACK", "not ind”, "44.1 kHz", "48 kHz", "32 kHz" and "GEN 
SMPLFRQ" using the menu line "Rate". By selecting GEN 
SMPLFRQ the sample rate selected in the generator configuration 
section is automatically transferred to the channel status data. 


Notes: 

=>Max. 12 normal selection commands and 3 extended ones are 
permissible. 

=> The BIT interval must not be larger than 32. 

= Max. 8 selections per command (SELECTION) are permissible. Any 
value within the specified range of bits can be assigned to the 
selections. 

= In the case of overlapping bit ranges, the most recent setting 
overwrites the bits defined before. 

Up to 24 selection possibilities are permissible with EXTSELECT. 
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e Text commands 


Entering the keyword TEXT followed by parameters defines a text 
command. 


Example: 

= TEXT " Origin", BIT:48-79 
(The 32 bits 48 to 79 of the channel status data are filled with the 
text characters to be entered here.) 


Note: 

= Up to 4 selection commands are permissible. 

= The BIT interval must not be larger than 32, i.e. max. 4 text 
characters (ASCII) per command are permissible. 


e Value commands (normal) 


Entering the keyword VALUE followed by parameters defines a value 
command, which allows the specification of status bits as numbers. 
These numbers can even be multiplied by a multiplier specified in the 
file. 


Example: 
= VALUE " Abs.Hour", BIT:144-175, MULT:SET—-RATE 


= MULT:3600 
(The value defined here is entered into the 32 bits 144 to 175, the 
number after MULT (3600 * and SET~ RATE = set sample rate) 
being multiplied by the value before it is entered.) 


Note: 

= Max. 12 value commands are permissible. 

= The BIT interval must not be larger than 32, the entry is limited to 
31 bits. 

= The two keywords MULT are optional. The keyword SET—RATE 
can also be used as multiplier. 


Value commands (additive) 


The entry of the keyword ADDVALUE followed by parameters defines a 
value command, the value being added to already available values. 


Example: 

=ADDVALUE " Abs.Min", BIT:144-175, MULT:2880000 

=> (The value entered here is added to the 32 bits 144 to 175 of the 
channel status data. Prior to the addition, the number after MULT 
(2880000 = 60 * 48000) is multiplied by the value.) 


Note: See under value command (normal). 
Examples: 


R&S—AES3.PPC for panel acc. to AES3 format 
R&S—CONS.PPC for panel acc. to consumer format 


In the panel, the UPL displays the commands in the order 
1. SELECTION/EXTSELECT/RATE_TRK 

2. VALUE / ADD VALUE 

3. TEXT 


In the file, any desired order is permissible. 


EA D po Bs = © 2. 
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2.5.4 Functions Preieg Ft 


ad | Function 
ie [amend 


SINE Single sine, dither may be included 
MULTISINE up to 17 sines 
SINE BURST Sine burst signal 
SINE? BURST Asymmetrical sine burst 
MOD DIST Test signal for intermodulation distortions 
DFD Test signal for difference frequency distortions 
RANDOM Random noise 2:5: 4.7 PACE 2.11) 
ARBITRARY Arbitrary waveform 
— 
POLARITY Test signal for polarity measurements 
FSK Frequency shift keying, only with UPL-B33 installed; 
only required for ITU-T 033 (via automatic sequence controller). 
ssa 
— 


1078.2008.02 2.83 E-6 


Generator Functions UPL 


2.5.4.1 Common Parameters for Generator Signals eS, Yell 


2.5.4.1.1. Common Parameters for SINE, DFD, MOD DIST Signals 254,11) 8 


Frq Offset Frequency offsets when entering frequencies. 


+1000 ppm Set the frequency with an offset of +0.1% 


Note: If the generator frequency is referenced to per GENTRACK with 
frequency offset switched on, the set frequency and not the 
actually generated one is used as reference (see 2.6.5.1, 
RefGen) 


Set the frequency without offset 


Dither For the digital generator, only (DIG 48 kHz). 


A noise component is superimposed on the signals. The amplitude of the 
noise component can be entered in the next menu line. The power 
density function (PDF) can be entered further down. 


No superimposed noise 


Uv 
o 
A 


Only for the digital generator (DIG 48 kHz), with activated dither 
Select the amplitude distribution (probability distribution function) of the 
superimposed noise signal. 
GAUSS Gaussian distribution 
TRIANGLE Triangular distribution from -peak to +peak 
RECTANGLE Equivalent distribution from -peak to +peak 
2.5.4.1.2 Common Parameters for All Generator Functions Ae SNe le & 
| 
| DC Offset permits the superposition of a settable direct voltage on the generator 
output 
ON The signals are superimposed a DC voltage content. The amplitude of 
the DC voltage content can be entered in the next menu line. 
This selection is permitted for all functions of the function generator, 
except for the (analog) low-distortion generator. 
OFF no DC voltage signal active 
| Note: for the analog generators, offset is limited on + 5 V ’ 


(UNBAL) or + 10 V (BAL) 
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2.5.4.1.3 Common Parameters for SINE, DFD, MULTI, RANDOM Signals 2.5. %./,3 


— Equalizer | Activate/Deactivate an equalizer table including frequency specifications 

and appertaining voltage amplification factors. Depending on the 
frequency, the set voltage can be multiplied by an equalizing factor (after 
interpolation between the adjacent frequency points) before they are 


switched to the outputs. The equalized voltage can be measured 
internally by means of the analyzer. 


Note: When entering equalizing factors > 1 it may occur that the 
equalized voltage exceeds the selected maximum voltage 
(entry under menu item Max Volt) or the physically feasible 
voltage. If this is the case, the voltage output is limited (to the 
smaller of the two values). 


Typical application: 
Simulating the effects of a preemphasis; measurement with 
constant power on DUTs with frequency response. 


ON Equalizer is switched on. Menu item "Equal. file” is activated, i.e. the file 
listed under this menu item is loaded. 


Note: /f the generator voltage is referenced to per GENTRACK with the 
equalizer switched on, the set voltage and not the equalized one 
is used as reference (cf. 2.6.5.1 Reference). 


OFF Output voitage is not affected. 
- 
Equal. file | (Equalizer file) 
with Equalizer > ON only; 
Menu item for entry of the equalizer file name. The file is opened and 
saved in an internal buffer. 
Entering an invalid name (disk drive not ready, file not found, invalid 
format, etc.) leads to the output of an error message and the entry "not 
found” in the menu line. 
For entering a file name, see 2.3.2.5; 
For generation of an equalizer file, see 2.9.1.2 Loading and Storing of 
Series of Measured Values and Block/List Data ("Store > 
EQUALIZATN"). 
LND Bvt. ts Tyee 
- 
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2.5.4.2 Sweeps 


With many generator functions, it is useful to output signal parameters (level, frequency, in the case of 
burst signals also switch-on time and length of intervals) not only statically but to vary them with 
respect to time. A sweep system allowing 2 parameters to be varied simultaneously (two-dimensional 
sweep) is available for these signals. 


> One-dimensional sweep: the parameter specified under X-axis is varied from start to stop or 
according to the LIST file. 


> Two-dimensional sweep: the parameter specified under Z-axis is set to the start value or the first 
entry in the 1st LIST file. The parameter defined under X-axis is varied from start to stop or in 
accordance with the 2nd LIST file. The Z-parameter is then set to the next value and the sweep of 
the X-parameter starts again from the beginning. The two-dimensional sweep is concluded when the 
Z-parameter has assumed its final value. When a Z sweep is switched on, Scan count is set 
according to the number of Z points. 


The so-called "LIST buffers”, with a length of 1024 entries each, serve as data source for the sweep 
parameters. The total length of the LIST buffers is obtained by multiplying the lengths of X- and Z- 
buffer; with one-dimensional sweeps, the length of the Z-buffer is to be defined as 1. If you specify too 
many items, the last ones, i.e. those exceeding 1024 are ignored. Each buffer contains a table, which 
can either be derived from user specifications (normal sweep) or is loaded from a file (list sweep; see 
Sweep->Ctrl). 


With normal sweeps, tables with equidistant rising or falling values are generated depending on 
whether the start value is lower or higher than the stop value. As soon as a “normal“ sweep is switched 
on or a new start value is selected, the start value is set in the instrument hardware, in order to keep 
the settling time with starting of sweep as short as possible. 


With “list-controlled sweeps“, the values for the sweep parameters can be spaced as desired, however, 
they must be consecutive (just as with “normal“ sweep) ( 2.9.3 Series of Measured Values (Sweeps 
and Scans) and Block/List Data). 


If a running sweep is stopped or switched off, the swept parameters retain the current numeric values. 


Note: Sweeping from high to low frequencies allows the beginning of the sweep curve to be 
displayed faster than its end because high frequencies require less measuring time. 


For starting and stopping the sweep, see 2.11. 


Table 2-26 List of sweepable function parameters depending on the function selected: 


a 0 
MOD DIST yes (total Volt) yes (user frequency) --- s+ 
ce 
RANDOM+ANLR | no --- sia sie 
a 
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Remark: 
In addition to the above generator sweeps, several analyzer sweeps can be performed: 


e time-controlled analyzer sweeps are selected under menu item START COND in the ANALYZER 
panel (for all measurement functions) 


e external frequency or level sweeps are also selected in the ANALYZER panel under menu item 
START COND (for all measurement functions) 


e the bandpass mean frequency can be swept in the RMS SELECTIV measurement. 


Only one generator or one analyzer sweep can be active at a time. If a 2nd sweep is selected, the first 
sweep is switched off again and a warning is read out. 
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Activate/Deactivate the sweep system and specify the data source and 
sweep run. 


SWEEP Ctrl 


OFF The sweep system is switched off; all parameters are entered directly 


into the panel by the user. 
AUTO SWEEP The sweep runs automatically after having pressed the START or 
SINGLE key (see 2.11 Starting and Stopping of Measurements or 
Sweeps). 

The data of the sweep parameters are obtained from user specifications 
(start/stop value and step size or number of points); normal sweep 
Sweep stepping can be synchronized with the analyzer in menu item 
Next Step. 

AUTO LIST The sweep runs automatically after having pressed the START or 
SINGLE key (see 2.11 Starting and Stopping of Measurements or 
Sweeps). 

The data of the sweep parameters are read from file; (list sweep) for 
generation of lists, see 2.9.1.2, menu item STORE TRACE/LIST, Store 
— X AXIS, Store > Z AXIS 

Sweep stepping can be synchronized with the analyzer in menu item 
Next Step. 


MANU SWEEP The sweep is controlled by means of the rotary knob and/or the cursor 
keys. When you press the START key, the 1st measured value only is 
recorded. Any further sweep point must be explicitly requested using the 
rotary knob or by pressing a cursor key (see 2.11 Starting and Stopping 
of Measurements or Sweeps. 

The data of the sweep parameters are obtained from user specifications 
(start/stop values and step size or number of points); normal sweep. 
When sequencing the manual sweep, the result of the current 
measurement is not waited for, i.e. the current measurement and 
possibly a set analyzer delay are aborted. 

MANU LIST The sweep is controlled by means of the rotary knob and/or the cursor 
keys. When you press the START key, the 1st measured value only is 
recorded. Any further sweep point must be explicitly requested using the 
rotary knob or by pressing a cursor key (see 2.11 Starting and Stopping 
of Measurements or Sweeps). 

The data of the sweep parameters are read from a file; list sweep. 

For generation of lists, refer to 2.9.1.2, menu item STORE TRACE/LIST, 
Store > X AXIS, Store > Z AXIS 

When sequencing the manual list sweep, the result of the current 
measurement is not waited for, i.e. the current measurement and 
possibly a set analyzer delay are aborted. 


Notes on manual sweep: 


e /n order to control manual sweeps using the rotary knob or the cursor keys, the graphics must be 
active (full-screen or part-screen mode). When the sweep is started, the switchover to the graphics 
panel occurs automatically. 

e The feature “manual sweep” can be used to vary generator parameters with a user-definable 
increment. The increment is defined by a fixed “step“ (with MANU SWEEP) or by a variable step 
size defined per file (with MANU LIST). In remote control mode, the command "INIT:NEXT<n>” is 
used to continue. 
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* Individual sweep points can be skipped by turning the rotary knob fast. Also, sweep points can be 
repeated by turning the rotary knob back. 

e The measured values are represented by means of crosses in the Curve Plot mode. With the 
DISPLAY panel setting Scan count >1 selected, these crosses are not deleted before being updated 
but remain on the screen. With strongly fluctuating measurement values, the representation 
approximates the shape of a bar. If sweep steps are skipped or advanced too fast, a NAN (Not A 
Number) value is entered. When reaching the end of sweep, the complete trace (with the latest 
measured values) is obtained. 


| Next step 


ANLR SYNC 
DWELL VALUE 


DWELL FILE 


Dwell File 


Dwell 
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With automatic sweep stepping ("Sweep Ctrl = AUTO SWEEP” or 
"Sweep Ctrl > AUTO LIST”) only. 
Select the sweep synchronization. 


Analyzer synchronization: 
The sweep continues after a valid measured value has been obtained; 
recommended in generator/analyzer mode. 


Time synchronization with fixed time: 

The sweep continues after a specified time has elapsed. The time is 
defined in menu item "Dwell. Required for sweeps with external 
analyzer. 


Time synchronization using times specified in a list: 

The sweep continues after specified times which are read out of a list 
and interpolated on the basis of the existing X-axis. 

Required for sweeps with external analyzer, if the measuring or settling 
time of the analyzer and/or the DUT depends on the respective sweep 
point. 


With automatic sweep ("Sweep Ctrl > AUTO LIST") and list-controlled 
time synchronization ("Next step — DWELL FILE”) only. 
Specify a file containing the dwell times 


The file is opened and loaded into an internal buffer. 


If the name entered is not valid (drive not ready, file not found, invalid 
format, etc.), an error message is output and the reason for the fault is 
entered into the menu line. 

For entry of file names, see 2.3.2.5; for generation of the list, see 2.9.1.2 
Loading and Storing of Traces and Lists. 


Only with automatic sweep and _ list-controlled time synchronization 
("Next step > Dwell:value"). 


Enter a dwell time for all sweep points. 


Specified range: 0 to 1000 s. 


Units: s|ms|us | min 
Resolution: 1 ms 
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X Axis 


VOLT 


FREQ 


ON TIME 


INTERVAL 


Z Axis | 


Note: 


Note: 


OFF 


VOLT 


FREQ 


ON TIME 


INTERVAL 


UPL 


With an active sweep system only. 
Select the sweep parameter (one-dimensional sweep) or the 1st sweep 
parameter (two-dimensional sweep). 


Signal voltage (SINE, SINE BURST, SINE2 BURST) or total voltage 
(MOD DIST, DFD) is swept. 


Signal frequency (SINE, SINE BURST, SINE? BURST), useful frequency 
(MOD DIST) or center frequency (DFD) is swept. 


Time of high level with burst signals is swept. 


Interval time with burst signals is swept. 


With active sweep system, only 
Select the 2nd sweep parameter for a two-dimensional sweep. 


Sweep is one-dimensional 


Sweep is two-dimensional, the 2nd. sweep parameter is the signal 
voltage (SINE, SINE BURST, SINE? BURST) or total voltage (MOD 
DIST, DFD). 


Sweep is two-dimensional, the 2nd sweep parameter is the signal 
frequency (SINE, SINE BURST, SINE? BURST, SQUARE), wanted 
frequency (MOD DIST) or center frequency (DFD). 


Sweep is two-dimensional, the 2nd sweep-parameter is the time of the 
high level (only with burst signals). 


Sweep is two-dimensional, the 2nd sweep parameter is the interval time 
(only with burst signals). 


With two-dimensional sweeps of "ON TIME" and "INTERVAL", the minimum value of 
"INTERVAL" must exceed the maximum "ON TIME" value. With normal sweep, this is 
ensured by limitation and, if required, correction of the start and stop values with entry 
already. However, with list sweep, the user should make sure that this condition is met in the 
lists used, since a required, automatic correction is not carried out until the sweep is running - 
thus, unexpected results may be obtained. 


Theoretically, the same parameter may be entered for the X and Z axes (e.g., VOLT in both 
directions) - and this is not prohibited in the operator surface. This does, however, not make 
sense in normal practical use 
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Spacing | 
LIN POINTS 
LIN STEPS 


LOG POINTS 


LOG STEPS 


ener nee | 


With normal sweep only 
(Sweep Ctrl - AUTO SWEEP or Sweep Ctrl > MANU SWEEP); 
Determine the sweep range spacing. 


The sweep range is linearly divided by a number of points to be 
specified. The number is entered under menu item "Points’. 


Beginning from "Start", the sweep range is divided into intervals using a 
linear step size to be specified under menu item "Step". 


The sweep range is logarithmically divided by a number of points to be 
specified. The number is entered under menu item "Points". 


Beginning from "Start", the sweep range is divided into intervals using a 
logarithmic step size to be specified under menu item "Step” (multiplier 
without unit) 


Note: No conversion is performed when switching from ... POINTS to ...STEPS and vice versa; the 
set values are retained in the back-ground. The numeric value for "STEP” remains the same 
when Switching between LIN STEPS and LOG STEPS. 


Start | 


| Stop 
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With normal sweep only 

(Sweep Ctrl AUTO SWEEP or Sweep Ctrl >= MANU SWEEP) 

Enter the start value for the (above) sweep parameter. 

Specified range, unit and resolution: as for the appertaining sweep 
parameter. 

If a start value is entered that is identical with the stop value, the stop 
value is automatically loaded with the old start value. 

In this way, the sweep direction can be easily reversed by means of a 
single entry. 

Note: The start value of the sweep parameter is set in the instrument 
hardware with entry already (not with starting the sweep). The settling 
time with starting the sweep can thus be minimized. 


With normal sweep only 

(Sweep Ctrl > AUTO SWEEP or Sweep Ctr > MANU SWEEP) 

Enter the stop value for the (above) sweep parameter 

Specified range, unit and resolution: as for the appertaining sweep 
parameter. 

If a stop value is entered that is identical with the start value, the start 
value is automatically loaded with the old stop value. 

In this way, the sweep direction can be easily reversed by means of a 
single entry. 
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With normal sweep only 
(Sweep — AUTO SWEEP or Sweep Ctrl >MANU SWEEP) and 
Spacing — LIN POINTS or Spacing ~ LOG POINTS selected. 


Specified range: 2 to 1024. 
Units: None (integer) 


Enter the number of sweep points for the (above) sweep parameter. The 
sweep range is divided into (points - 1) steps. 2 points at least (start and 
stop value) are required. 


With normal sweep only 
(Sweep Ctrl > AUTO SWEEP or Sweep Ctrl > MANU SWEEP) and 
Spacing — LIN STEPS or Spacing > LOG STEPS selected. 


Enter the step size for the (above) sweep parameter. 


With finear step, the absolute step size is always entered, i.e., the 
number value is positive even, if the start value exceeds the stop value. 


With logarithmic step, the multiplication factor is entered, which is 
required for each sweep point to obtain the next sweep point. If start and 
stop value are interchanged (reversal of the sweep direction), the 
reciprocal value is constituted. 


Specified range: see operator guidance line. The step size is to be 
selected as high as to result in not more than 1023 individual steps. 


Unit and resolution: With linear spacing as for the appertaining sweep 

parameter. With logarithmic spacing, no unit can be entered (factor 

without unit). 

Exception: In the case of voltage sweeps (x-axis Volt), the logarithmic 
scaling can be entered either as a factor or in aB. 


With list sweeps only (Sweep Ctrl > AUTO LIST or 
Sweep Ctrl — MANU LIST) 


Enter a file name for the frequency list. For the entry of file names see 
2.3.2 Data Entry 


The signal frequency (SINE, SINE BURST, SINE* BURST), the useful 
frequency (MOD DIST) or the center frequency (DFD) is swept. 


With list sweeps only (Sweep Ctrl > AUTO LIST or 
Sweep Ctrl — MANU LIST) 


Enter a file name for the amplitude list. For the entry of file names see 
2.3.2 Data Entry 


The signal voltage (SINE, SINE BURST, SINE? BURST) or the total 
voltage (MOD DIST, DFD) is swept. 
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With list sweeps only (Sweep Ctrl = AUTO LIST or 
Sweep Ctrl — MANU LIST) 


Enter a file name for the "ON-time" list of burst signals. For the entry of 
file names see 2.3.2 Data Entry 


The burst duration (SINE BURST, SINE? BURST) is swept. 


With list sweeps only (Sweep Ctrl — AUTO LIST or 
Sweep Ctrl — MANU LIST) 


Enter a file name for the interval list of burst signals. For the entry of file 
names see 2.3.2 Data Entry 


The burst interval (SINE BURST, SINE? BURST) is swept. 


Ear D 1.5, 4. 
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2.5.4.3 SINE 


H 
| Frq Offset 


eee ae ea 


Dither 


Low Dist 


DC Offset 
SWEEP CTRL 


Frequency 


ON 


OFF 
| Equal. file 


1078.2008.02 


UPL 


See 2.5.4.1 Common Parameters for the Generator Signals. 


For digital generators only; 
See 2.5.4.1 Common Parameters for the Generator Signals. 


For digital generators only; 
See 2.5.4.1 Common Parameters for the Generator Signals. 


(Low-distortion generator) for the analog generator only. 


Activating/Deactivating the low-distortion generator (see 2.5.1 Selecting t 
Generator) 


(with UPL-B1 option only); 
the sine is generated by the low-distortion generator. 


The sine is generated by the universal generator. 


see 2.5.4.1.2 Common Parameters for All Generator Functions. 


see 2.5.4.2 Sweeps 


Entry of the sine frequency; can be used as sweep parameter. 
Specified range: 10 Hz to fons 


fmax generator-dependent; cf. 2.5.1 Selecting 
the Generator 


Resolution: 1 MHz 
Unit: Hz | kHz | AHz | AkHz | f/fr | A%Hz | Toct | Oct | 
Dec 


see 2.5.4.1.3 Common Parameters for SINE, DFD, MULTI, RANDOM 


The sine voltage is corrected. 


Equalizer switched on. Menu item "Equal. file" is activated, i.e. the file 
indicated there is loaded. 


Output voltage not affected. 


(Equalizer file) 
with Equalizer > ON only; 
see2.5.4.1.3 Common Parameters for SINE, DFD, MULTI, RANDOM 
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Entry of the sinewave amplitude; can be used as sweep parameter; 
see 2.3.2 Data Entry 


Specified range: digital: Oto 1 FS (audio data or phase mode) 


Note: 


Units: 


0 to 2.5 UI (jitter mode) 

0 to 7.071 Vm. (common mode) 
analog: Oto 10 V__. for UNBAL 

Oto 20 V_... for BAL 


rms 
rms 


Voltage limitation of the rms value by means of menu 
item "Max Volt", see 2.5.2 Configuration of the Analog Generator 
/ 2.5.3 Configuration of the Digital Generator 


digital (audio data or phase mode): 

FS | %FS | dBFS | LSBs | bits | A% | dBr 
digital (jitter mode): 

UI | %UI | dBUI | ppm | ns | Ulr | dBr 
analog and digital common mode: 

Vi mV 1 BV I Vp, LMVo5 | HV pp | V/V, | 

dBu | dBV | dBr | (dBm |} 


A%V | AV | AmV | A 


Peak-to-peak amplitude (analog): Vp, = Vims X 2 X V2; 


2.95 E-6 


Generator Functions UPL 


2.5.4.4 MULTISINE 


Up to 17 single sine voltages can be superposed on each other. 


The phase angles of the single sine voltages are automatically optimized such that the maximum total 
peak value is as low as possible. The resulting total peak value thus being frequency-dependent, the 
voltage may increase when varying individual frequencies. The set maximum voltage (”Max volt”, see 
2.5.2 Configuration of the Analog Generator / 2.5.3 Configuration of the Digital Generator) is however 
never exceeded since the worst case is taken as the basis for linear superposition when entering the 
single voltages. 


Further special multi-tone signals are selected using the functions 
e MOD DIST (2 sinewave amplitudes with the ratios 1:1 to 10:1) 

e DFD (2 equivalent sinewave amplitudes) 

e SINE (1 sinewave with any amplitude) 


e RANDOM, domain FREQ (7488 sinewave lines at fixed frequency offset with any amplitude) 


With the first 3 functions, a “Frq Offset“ or (with digital generator), in addition, Dither’ with "PDF” can 
be set. 


DC Offset | see 2.5.4.1.2 Common Parameters for All Generator Functions 
Spacing Set the frequency spacing: 


USER DEF The value entered is corrected to the next settable value. 

The specified range depends on the selected generator and its sample 
rate (See 2.5.1 Selecting the Generator): 

Lower limit: 

e ANLG: 2.9 Hz 

e DIGinstruments: — Int. sample frequency / 16384 

Units: Hz, kHz 


ANLR TRACK The value for the FFT analysis frequency spacing is automatically 
adopted. The value is also displayed in the ANALYZER panel under 
"FFT:Resolution” (see 2.6.5.12 FFT). This setting is ideal for an analysis 
using the rectangular window. With no FFT selected in the analyzer, the 
setting is rejected (error message!). 


see 2.5.4.1.3 Common Parameters for SINE, DFD, MULTI, RANDOM 
Each active frequency line is corrected. 


Equalizer 


Equalizer switched on. Menu item "Equal. file" is activated, i.e. the file 
indicated there is loaded. 


The output voltage of all frequency lines is not affected. 
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Multi Sine 


| 
Equal. file 


EQUAL VOLT 


DEFINE VOLT 


| Crest Fact 


OPTIMIZED 


VALUE: 


DEFINE PHAS 


a en! 


No of sine 


| ehie aa 
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(Equalizer file) 
with Equalizer > ON; 
see 2.5.4.1.3 Common Parameters for SINE, DFD, MULTI, RANDOM 


Select the input mode for the individual sine voltages: 


The same amplitude applies for each single sine; it is entered as “Volt 
Not“. 


An individual amplitude can be defined for each single sine. 


Selects the algorithm for determining the phase of individual sinewaves 
and thus of the crest factor of the complete signal. 
This menu item is only displayed with option UPL-B6 installed. 


The crest factor is automatically minimized by internally optimizing the 
individual phases. 


Definition of desired crest factor. The phase of the individual sinewaves 
are modified internally so that the resulting crest factor closely 
approaches the desired value. The accuracy of this method depends on 
the number of lines. 


Entry of phases of all active sine lines. 


Specified range: 1 to 17 
Units: none 


Entry of number of desired tones, i.e. the number of sines to be edited. 
In EQUAL VOLT mode, the entry also influences the maximum 
amplitude that can be entered for a single sine tone (see "Volt No (i) "). 


For a better overview, settings for up to 17 frequencies and levels are 
not made in the GENERATOR panel, but in a special dialog window, 
which is opened automatically with selection of "No of sine” or command 
"Choice ..." below. In this window, the individual frequency, phase and 
level menu items can be copied into the STATUS panel by ticking them 
off. Subsequent to closing the window, they can be displayed and 
entered in the STATUS panel. 


Opens a special dialog window where the individual sine frequencies and 
levels can be displayed and entered in a clearly arranged form. 


All frequency and level items marked in the menu of this window are 
transferred into the STATUS panel where they can be displayed and 
entered even after this window has been closed. 


Note: The dialog window described here is also automatically opened 
when "No of sine" is entered. 
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| Freq No (i) 
| 


| Phase No (i) 
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UPL 
Enter the sinewave frequency i (i = 1 to 17) 
Specified range: fmin tO fmax (depending on generator) 
A tin Value from spacing 
lewd! see 2.5.1 Selecting the Generator 
Units: Hz | kHz | AHz | AkHz | f/fr | A%Hz | Toct | Oct | 


Dec 


The single frequencies may lie as close to each other as desired or may 
even be superposed on each other (taking the resolution into account). 


Entry of phase of individual sinewave i (i = 1 to 17) 


This menu item is only displayed when software option UPL-Bé is 
installed and DEF PHASE was selected as crest factor. 


The reference point is the assumed time TO, where all sinewaves start 
with the phase 0. 


If sinewave No. 1 is to be used as reference frequency, it must be 


assigned the phase 0. 


Specified range: 0 to 360° 
Unit: ° or RAD 


If two or more individual lines have the same frequency, i.e. are 


superimposed, the first of the two lines determines the (common) phase 
which is assigned to all subsequent frequency lines. 
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| 
| Volt No (i) Enter the sinewave amplitude i (i = 1 to 17) 


Specified range: the total voltage of V,,,, is available for all single sines 
(n= "No of sin", 1 to 17) and the DC offset: 


digital (audio data or phase mode): 


(jitter mode): Vijay 
(comm mode): V,,,, = 7-071 Vins 
analog: Vmax = 10 Vimg for UNBAL 
Vmax 


= 20 Ving for BAL 


Note: Voltage limitation of the rms value by menu item "Max volt’, see 
2.5.2 Configuration of the Analog Generator / 2.5.3 
Configuration of the Digital Generator 


Vmax 'S split up into the single sine voltages as follows: 


e in EQUAL VOLT mode, any sine may be as large as (Vmax DC)/n 
e in DEFINE VOLT mode, any sine may be as large as the difference 
between (Vmax DC) and the sum of all other active single sines 


Units: 
digital (audio data or phase mode): 
FS | %FS | dBFS | LSBs | bits | A% | dBr 
digital (jitter mode): 
UI | %UI | dBUI | ppm | ns | Ulr | dBr 
analog and digital common mode: 
Vi mV pV Vop | MVp5 | LV op | V/V, | dBu | dBV| 


dBr | dBm {| A%V | AV | AmV | AnV 


peak-to-peak amplitude (analog): V,, = Vime X 2 X V2; 


Total Gain Enter an amplification factor (in dB), which allows the rms value resulting 
from the superimposition of the single voltages to be increased or 
decreased. 


Unit: dB 


TOTAL PEAK Read only, no input field 
Indicates total peak value of multi-tone signal. The value is usually below 


of the single peak values due to internal phase optimization 


Units: digital (audio data or phase mode): 
FS | %FS | dBFS | LSBs | bits 
digital (jitter mode): 
UI | %UIl | dBUI | ppm | ns 
analog and digital common mode: 
V | mV | pV | dBu | dBV | dBm 


TOTAL RMS Read only, no input field (only analog) 
Indicates total rms value of multi-tone signal. 


Units: V {| mV | pV | dBu | dBV | dBr | V/V, | A%V | aV | amV | ApV 
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2.5.4.5 SINE BURST 


Sine periodically varying between high and low level. 


DC Offset see 2.5.4.1.2 Common Parameters for All Generator Functions 


| SWEEP CTRL see 2.5.4.2 Sweeps. 


Entry of the sine frequency; can be used as sweep parameter; 
see 2.3.2 Data Entry 


Specified range: HOHE 16 fas 
f max Gepending on generator; see 2.5.1 Selecting the 


| FREQUENCY 


ids 


Generator 
Resolution: 1 MHz 
Units: Hz | kHz | AHz | AkHz | f/fr | A%Hz | Toct | Oct | 


Dec 
Side-effect: ON TIME is adjusted, if required. 


VOLTAGE Entry of the high-level sine amplitude, i.e. the amplitude during burst 
time; can be used as sweep parameter; see 2.3.2.5. 


i 


Specified range: 0 to Vinay 
digital: V4, =1FS 
analog: Vinay = 10 Vimg for UNBAL 
Vmax = 20 Vims for BAL 


Note: Voltage limitation of the rms value by menu item "Max volt", see 
2.5.2 Configuration of the Analog Generator / 2.5.3 
Configuration of the Digital Generator 


Units: digital (audio data mode): 
FS | %FS | dBFS | LSBs | bits | A% | dBr 
analog: 
Vii mV 1 BV 1 Vpn | MVpp | HV | V/V, | 
dBu | dBV | dBr | dBm | 
A%V | AV | AmV | AV 
peak-to-peak amplitude (analog): Vop = Vims X 2 X 2: 
Side effect: Low Level is adjusted, if required. 
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‘ON TIME 
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Sine Burst 


Enter the low-level sine amplitude, i.e. the amplitude during OFF time. 


Specified range: 0 to high level (VOLTAGE) 
Units: 
digital (audio data mode): 
FS | %FS | dBFS | LSBs | bits | A% | dBr | 
%on | dBon 
analog: 
VimV 1 BV 1 Vpn | mVp, | Hp | V/V, | 
dBu | dBV | dBr | dBm | V/on! %on | dBon | 


A%V | AV | AmV | AuV 


As to the unit: In addition to the standard voltage specifications 
(absolute or relative to the reference value), further relative units referring 
to high level can be used. They are 

%on, dBon; in the analog range also V/on 
If a unit of this kind is selected, the ratio 

"low level : high level" 
is always kept constant when the high level is varied. This means that 
changing VOLTAGE (also during a sweep) changes the low level, too. 
With all other units, varying VOLTAGE affects the low level only when 
VOLTAGE becomes smaller than the low level. 


peak-to-peak amplitude (analog): Vop = Vims X 2 X V2; 


Entry of the burst duration, i.e. the time during which the sine has its 
high level; can be used as sweep parameter. 


Specified range: flower limit: (1 sample) 
analog: tmin = 20.83 ys 
digital: tmin = 1/ samplerrq 
upper limit: 60 S -tmin 

Unit: s | ms | us | cyc | kcyc | Mcyc 


Side effect: Entering a burst duration exceeding the length of an interval 
causes the interval length to be increased to burst duration. 


Note as to the unit: Apart from standard time specifications, the burst 
duration can also be specified in cycles. The selection of this 
unit, which is relative to frequency, results in the number of 
cycles - and not the burst time - remaining constant when the 
frequency is changed, i.e. increasing the frequency decreases 
the duration of the burst signal. If INTERVAL is not specified in 
cycles, the ratio ON-TIME : INTERVAL is reduced. 


2.101 E-6 


Generator Functions 


INTERVAL 


UPL 


Entry of the burst interval length; can be used as sweep parameter. 


Specified range: lower limit: set burst duration. 
upper limit: 60s 
Units: s|ms] us| cyc|kcyc| Mcyc| min 


Note as to the unit: Apart from standard time specifications, the burst 
interval can also be specified in cycles. The selection of this 
unit, which is relative to frequency, results in the number of 
cycles - and not the interval time - remaining constant when the 
frequency is changed, i.e. increasing the frequency decreases 
the interval of the burst signal, If the ON TIME is not specified in 
cycles, the ratio ON-TIME : INTERVAL is increased. 


Note:  /f generator settings are modified or a measurement is (re-)started, the generator is 
automatically restarted and starts the interval (considering the Burst On Delay) with ON TIME, 


i.e. with High Level. 


| 
BurstOnDel 
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(Burst on delay) 


When starting the generator (e.g., subsequent to changing or 
acknowledging the function) or starting the measurement, the burst 
signal normally adopts the “burst on“-state, i.e. the high level. Certain 
applications, however, require the high level state to be delayed, e.g., in 
order to trigger to the high level. The start delay of the burst signal is 
intended to be used for these applications; the generator puts out the low 
level. 


Specified range: Oto 60s 
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2.5.4.66 SINE? BURST 


Sine? Burst 


Sine?-wave signal which is periodically switched on and off. Either positive or negative pulses (also 
partial pulses) can be generated (by entering a negative voltage). Typically, the signal is not DC-free. 


DC Offset 


SWEEP CTRL 


FREQUENCY 


ii 


| VOLTAGE 
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see 2.5.4.1.2 Common Parameters for All Generator Functions 


see 2.5.4.2 Sweeps 


Entry of the sine?-wave frequency; can be used as sweep parameter; 
see 2.3.2 Data Entry 


Specified range: TO HZ to fas. 
fmax depending on generator; 
see 2.3.2 Selecting the Generator 


Units: Hz | kHz | AHz | AkHz | f/f, | A%Hz | Terz 
Oct | Dec 
Resolution: 1 MHz 


Note: The period of this signal is defined as the time required for a pulse. 


Side effect: "ON TIME” is adjusted, if required. 
Entry of the sine*-wave amplitude; can be used as sweep parameter. 


Specified range: 0 to Vinay 
digital: V.4,=1FS 
analog: Vinay = 10 Vim, for UNBAL 
Vmax = 20 Vims for BAL 
Units: 


digital (audio data mode): 
FS | %FS | dBFS | LSBs | bits | A% | dBr 
analog: 
VimV ! pV 1 Von | MVpp | HV | V/A; | 
dBu | dBV | dBr | dBm | 
A%V | AV | AmV | ApV 


Note: Voltage limitation of the rms value by means of menu item "Max 
volt”, see 2.5.2 Configuration of the Analog Generator / 2.5.3 
Configuration of the Digital Generator 


As to the unit: When entering negative voltages, the pulse is inverted. 
Conversion into logarithmic units (dBFS, dBu, dBr, dBV) is not 
possible in this case. 


peak-to-peak amplitude (analog): Vop = Vims X 2 X V2; 


Vims is the rms value during pulse time, the level during OFF time is not 
considered when calculating the rms value. 
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| ON TIME 


INTERVAL | 
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Entry of the pulse duration, i.e. the time the sine? is switched on; can be 
used as sweep parameter; see 2.3.2 Data Entry 


Specified range: lower limit: (1 sample) 
analog: tmin = 20.83 ps 
digital: tin = 1/ samples, 


upper limit: 60 s - tmin 
Units: s {ms | us | cyc | kcyc | Mcyc | min 


Side effect: Specifying a burst duration longer than the interval length 
causes the latter to be increased to burst duration. 


As to the unit: Apart from standard time specifications, the pulse 
duration can also be specified in cycles. The selection of this 
unit, which is relative to frequency, results in the number of 
cycles - and not the pulse time - remaining constant when the 
frequency is changed, i.e. increasing the frequency decreases 
the pulse duration. If the INTERVAL is not entered in cycles, 
the ratio ON-TIME : INTERVAL is reduced. 


Entry of the interval length; can be used as sweep parameter; see 2.3.2 
Data Entry 


Specified range: lower limit: set burst duration 
upper limit: 60s 


Units: s|ms| us| cyc|kcyc| Mcyc| min 


As to the unit: Apart from standard time specifications, the pulse interval 
can also be specified in cycles. The selection of this unit, which 
is relative to frequency, results in the number of cycles - and 
not the pulse time - remaining constant when the frequency is 
changed, i.e. increasing the frequency decreases the interval 
length of the burst signal. If the ON TIME is not entered in 
cycles, the ratio ON-TIME : INTERVAL increases. 


Note: if generator settings are modified or a measurement is (re-)started, the generator is 
automatically restarted and starts the interval (considering the Burst On Delay) with ON TIME. 


BurstOnDel 
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(Burst On Delay) 


When starting the generator (e.g., subsequent to changing or 
acknowledging the function) or starting the measurement, the burst 
signal normally adopts the “burst on“-state, i.e. the high level. Certain 
applications, however, require the high level state to be delayed, e.g., in 
order to trigger to the high level. The start delay of the burst signal is 
intended to be used for these applications; the generator puts out the low 
level. 


Specified range: Oto 60s 
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2.5.4.7 MOD DIST (Two-tone Signal to SMPTE) 


Superposing 2 sinewave signals: low-frequency interfering signal and high-frequency useful signal; 
interfering signal is 1 to 10 times stronger than useful signal. 


For intermodulation measurements to SMPTE (Society of Motion Picture and Television Engineers) 
and modulation distortion analysis to . 


Frequencies 
e Recommendation DIN 45403, sheet 4: or DIN-IEC 268-3: 
interfering signal 
f1 <= 1.4 x lower limit frequency of DUT 
f1 > = 31.5 Hz 
useful signal f2 
f2 > = 0.7 x upper limit frequency of DUT 
f2>=8xfl 


e SMPTE standard: 
interfering signal: f1=60Hz 
useful signal: f2= 7 kHz 


Amplitude ratio interfering signal : useful signal: 
4:1 (SMPTE); to DIN, 10:1 is also possible 


With the LDG option fitted, the useful signal in the analog range can be generated by the universal 
generator or, alternatively, by the low-distortion generator. 


Notes: 


e For intermodulation measurements to MOD DIST, an appropriate measurement function is to be set 
in the ANALYZER panel (see 2.6.5.8). 


e /f the selection “Function tracking Gen > Ani“ is ticked off in the OPTIONS panel under menu item 
“Param Link“, the measurement function MOD DIST is switched on in conjunction with the function 
changeover of the generator to MOD DIST: 


Frq Offset See 2.5.4.1 Common Parameters for the Generator Signals 
i Lt Soot ae 
Dither | For digital generators only; 


see 2.5.4.1. Common Parameters for the Generator Signals 


PDF For digital generators only; 
see 2.5.4.1. Common Parameters for the Generator Signals 


se 
DC Offset | see 2.5.4.1 Common Parameters for the Generator Signals 


| 
SWEEP CTRL see 2.5.4.2 Sweeps 
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| UPPER FREQ | Entry of the er the useful frequency; can be used as sweep parameter. 
see 


Specified range:240 Hz to f,,,. 

fmax depending on generator; see 2.5.1 
Units: Hz | kHz | AHz | AkHz | fr | A%Hz | Toct | Oct | 
Dec 


Resolution: 1 MHz (50 Hz for DIG 768 kHz) 


| 


H 


LOWER FREQ Entry of the interfering frequency; can be used as sweep parameter. 


Specified range:30 Hz to UPPER FREQ /8 


Units: Hz | kHz | AHz {| AkHz | f/fr | A%Hz | Toct | Oct | 
Dec 


Resolution: 1 MHz 


| VOLT LF:UF Enter the ratio interfering level : useful level as a real number. 


Specified range:1.0 to 10.0 


In the analog range, this ratio affects the level of the total rms voltage 
which can be input via "TOTAL VOLT". 


Unit: none 
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Modulation Distortion Signal 


TOTAL VOLT 
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Entry of the total amplitude of both sinewave signals; can be used as 
sweep parameter. 
Specified range: 
digital: Oto 1 FS 
analog: 0 to 10.964 V__.. for UNBAL 
0 to 21.927 V_,,, for BAL 


Note: The selectable analog voltage depends on the voltage ratio 
"Volt LF:UF"; specifications refer to a voltage ratio of 10:1. 


ms 


Note: Voltage limitation of the rms value by means of menu item "Max 
volt”, see 2.5.2 Configuration of the Analog Generator / 2.5.3 
Configuration of the Digital Generator 


Units: 
digital (audio data mode): 
FS | %FS | dBFS | LSBs | bits | A% | dBr 
analog: 
VimV 1 BV I Vpp | MVp, | Vp | V/V; | 
dBu | dBV | dBr | dBm | 


A%V | AV | AMV | ALV 


In the analog range, the maximum peak voltage is V2 x10V (UNBAL) 
or ¥2 x 20 V (BAL). Hence, the following restriction applies: 


Vpp © 28,284 V,, (UNBAL) or 


pp = 
Vop < 56,569 Vop (BAL) 
Vop = Vipp + Vopp 


The total voltage is divided into useful signal and interfering signal in a 
(selectable) ratio. The maximum total rms voltage, which is obtained 
from the square sum of the single rms values, thus depends on the level 
ratio interfering signal : useful signal. The specifications for the specified 
range stated above are relative to the ratio 10 : 1. The closer the ratio 
comes to the value 1: 1, the lower the maximum obtainable total rms 
voltage. With 1 : 1, it is 7,0711 V,,, (UNBAL) or 14,142 V,,,. (BAL). 


As a rule, the relationship between total peak-to-peak voltage and total 
rms voltage can be expressed as follows: 


Veg =a X2x V2 x(k +1) VOLT LEUF” 
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2.5.4.8 DFD (Difference Frequency Distortion) 
Two closely spaced sinewave signals of the same amplitude; for intermodulation measurements 
(DFD method to DIN-IEC 268-3, former DIN 45403, Sheet 3). 


With the LDG option fitted, the low-frequency sinewave in the analog range can be produced by the 
function generator or, alternatively, the low-distortion generator. 


Note: — For intermodulation measurements to DFD, an appropriate measurement function is to be set 
in the ANALYZER panel (see 2.6.5.9). 


Note: _ /f the selection “Function tracking Gen > Ani“ is ticked off in the OPTIONS panel under menu 
item “Param Link“, the measurement function MOD DIST is switched on in conjunction with 
the function changeover of the generator to MOD DIST: 


see 2.5.4.1 Common Parameters for the Generator Signals 


For digital generators only; 
see 2.5.4.1 Common Parameters for the Generator Signals 


For digital generators only; 
see 2.5.4.1 Common Parameters for the Generator Signals 


DC Offset see 2.5.4.1.2 Common Parameters for All Generator Functions 


veh 


Equalizer see 2.5.4.1.3 Common Parameters for SINE, DFD, MULT!, RANDOM . 
Each of the two difference tone frequencies is corrected. 


Equalizer switched on. The menu item “Equal. file" is loaded, i.e. the 
indicated file is loaded. 

It may happen that the two (equal) sine voltages are weighted with 
different correction factors so that they are no longer recognized as DFD 
signal by the analyzer. If an error message of this kind is displayed, 
switch to the IEC 118 measurement mode which is more tolerant to 
differences of the DFD lines. 


The output voltage of the two difference tone frequencies is not affected. 


Equal. file (Equalizer file) 
with Equalizer > ON only; 
see 2.5.4.1.3 Common Parameters for SINE, DFD, MULTI, RANDOM . 


! 
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| Mode Selection of entry mode for DFD frequencies. 


IEC 268 Entry of center frequency (MEAN FREQ) and difference frequency (DIFF 
FREQ). If a frequency sweep is selected (for the X or Z axis), the center 
frequency is swept. 


IEC 118 Entry of upper DFD frequency (UPPER FREQ) and difference frequency 
(DIFF FREQ). lf a frequency sweep is selected (for the X or Z axis), the 
UPPER FREQ is swept. 


Note: | When measuring the DFD, one of the two standards can be 
selected under the menu item "Meas Mode". 


SWEEP CTRL see 2.5.4.2 Sweeps 

rina, 

| MEAN FREQ Entry ofer the mean frequency; can be used as sweep parameter. 
_ a ee 


Specified range:200 Hz to (fina, - 500 Hz) 
fmax Gepending on generator; 
see 2.5.1 Selecting the Generator 


Units: Hz | kHz | AHz | AkHz | f/fr | AY%Hz | Toct | Oct | 
Dec 
Resolution: 1 MHz; 


DIFF FREQ Enter the frequency difference between both sines 


Specified range:80 Hz to 0.55 * MEAN FREQ, max. 1 kHz 
f nin depending on generator; 
see 2.5.1 Selecting the Generator 


Units: Hz | kHz | AHz | AkHz | f/fr | A%Hz } Toct | Oct | 
Dec 


Resolution: 1 MHz 


Rec. to DIN-IEC 268-3: 80 Hz 
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Entry of the total amplitude of both sinewave signals; can be used as 
sweep parameter, see 2.3.2. 


Specified range:digital: 0 to 1 FS 
analog: 0 to 8.485 V_,,, for UNBAL (BNC) 
0 to 16.971 V,,, for BAL (XLR) 
Note: Voltage limitation of the rms value by means of menu item 


"Max volt”, see 2.5.2 Configuration of the Analog Generator / 
2.5.3 Configuration of the Digital Generator 


Units: 
digital (audio data mode): 
FS | %FS | dBFS | LSBs | bits | A% | dBr 
analog: 
Vi mV 1 BVI Vpp | MVpp | BVpp | V/V, | 
dBu | dBV | dBr | dBm | 


A%V | AV | AmV | ApV 


The maximum peak-to-peak voltage in the analog range is V2 x10V 
(UNBAL) or V2 x 20 V (BAL). Hence the following limitation applies: 
Upp < 28,284 V,,, (UNBAL) or 

Uop < 56,568 Vop (BAL) 

Upp = Utpp + Yrpp 


With two equivalent single voltages U,,,, = Upp, the maximum 
permissible total rms voltage is: 


= Ube 
4 
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2.5.4.9 Random (Pseudo Noise) 


Set generator signals which have the same or similar characteristics as noise (e.g. closely spaced sine 
lines in the frequency domain). There are two ways of defining these signals: 


e Specify the amplitude density distribution in the time domain (Domain: TIME) 
e Specify the amplitude frequency distribution in the frequency domain (Domain: FREQ) 


This function is available in all generators. 


| DC Offset see 2.5.4.1.2 Common Parameters for All Generator Functions 


Domain Selection of domain for definition of the noise signals 


FREQ Sine lines with settable amplitudes are generated and superposed on 
each other using defined frequency spacings to produce the output 
signal. In order to minimize the resulting peak value of the signal, each 
line is phase-optimized relative to the other lines. Minimum form factors 
(=peak/rms) can thus be obtained. Depending on the selectivity of the 
analyzer, the output signal is not displayed as a sequence of single lines, 
but as a noise signal with continuous level above the frequency. 

The frequency-defined noise allows for generating up to 7488 single 
tones with any amplitude (multitone). 


Special application: 

When the frequency spacing of the sine lines generated here exactly 
matches the analysis spacing used for the FFT, an FFT analysis is 
feasible without leakage. A selectivity of one line can thus be obtained 
with the square window. The setup consisting of this generator and 
analyzer allows you to precisely determine the frequency response of a 
device under test at one go. (see 2.6.7.3 Fast Frequency Response 
Measurement 


Note: As the optimization is very compute-bound, a few seconds of 
computing time before the output is started may be required by 
the generator, especially with small frequency spacings and 
wide noise band. — _ Status display: "GEN: BUSY”. 
Entering data while GEN: BUSY is being displayed aborts the 
computations and the generator enters the GEN:HALTED state. 
The generator restarts automatically. 


TIME In this mode, noise signal generation is effected by nested random 
functions which have been optimized to produce evenly distributed noise. 
Periodicity is the case only after a runtime of at least 1 day. 
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| Spacing | 
—————_— 


USER DEF 


ANLR-TRACK 


| Shape 


WHITE 
PINK 
THIRD OCT 


FILE 


| 
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Definition of the frequency spacing, i.e. the space between the individual 
frequency lines: 


(displayed with domain = Freq only) 


The frequency spacing can be set manually. The value entered is 
corrected to the next settable value. The limits and settable frequency 
values depend on the sample rate (see 2.5.1 Selecting the Generator) 
and the selected generator. The lower frequency limit for the digital 
instruments is the ratio 

system clock rate / 16384 
Units: Hz, kHz 


The value specified for the FFT analysis spacing is automatically 
adopted. The value is also displayed in the ANALYZER panel under 
"FFT:Resolution" (see 2.6.5.12 FFT). This setting is ideal for an analysis 
using the rectangular window. With no FFT selected in the analyzer, the 
setting is rejected (error message!). 


(displayed with Domain = FREQ only) 


Specify the function which is used to determine the amplitudes of the 
single sine lines. 


All the sine lines between start value (see below) and stop value have 
the same amplitude. 


The amplitude of the sine lines between start and stop value is 
proportional to V1/f 


As PINK, however band-limited to '/3 octave = 1 third-octave (TOCT) 
with settable mean frequency (“third-octave noise‘). 


The amplitudes of the single lines are set using floating numbers which 
are read from a file. 
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There are two different file formats for Domain FREQ: the ASCII file with 
the extension .FTF which is generally written by the user and the 
equalization file with the extension VEQ! which is normally generated 
from trace data (Sweep or FFT). The Jatter is also offered in the basic 
setting in the file panel. It can however be overwritten by the user. - For 
Domain TIME, a file can't be loaded. 


File format 1: 

The file is a pure ASCII file where the amplitudes of the single frequency 
lines starting from 0 Hz are entered as floating numbers; the space 
between the lines is determined by Spacing” which can be entered in the 
panel. The numbers specify only the amplitude ratio between the lines 
and not the output amplitude (which is determined after phase 
optimization using "VOLTAGE PEAK’). The file must have a line with the 
keyword 'FREQUENCY_FILE' before the numbers. Comment lines 
begin with '#' and are allowed anywhere. No difference is made between 
upper-case and lower-case letters. 

The preset type of file is '.FTF' (= frequency table file). 


Example: 'r&s_exam.ftf' in directory C:\UPL\USER. 
File format 2: 


The EQUALIZATN file in the file panel which was generated with Store 
Trace/List is used. The inverted form of a frequency response is 
generally used (Invert 1/n ON) so that, using this “pre-distorted" 
spectrum, a flat frequency response can be achieved after the DUT. Both 
of the formats ASCI! and REAL can be loaded, the standard file 
extension is: VEQ! 


Using an equalization file which was obtained from an FFT: 

Feed the noise signal from the generator into the DUT, set an FFT with a rectangular window such that 
a closed trace (comparable with a sweep curve) results and save the FFT as an Equalization file. 

The essential settings in detail from left to right: 


FUNCTION 
Domain 


Spacing 
Shape 


GENERATOR Panel: 


RANDOM 
FREQ 


ANLR TRACK 
WHITE 


ANALYZER Pane!: 
FUNCTION FFT 
Window 

RECTANGULAR 


FILE Panel 
Store EQUALIZATN 
Invert 1/n ON 


Filename XXX. VEQ 


To display the straightened trace, feed the noise signal including the shape file XXX.VEQ into the DUT. 


FUNCTION 
Domain 
Spacing 
Shape 


Shape File XXX.VEQ 
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GENERATOR Panel: 


RANDOM 
FREQ 

ANLR TRACK 
FILE 
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Equalizer 


ON 


| Equal. file 


OFF 
Crest Fact 


OPTIMIZED 


VALUE: 


= 
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(displayed with FREQ domain only) 


see 2.5.4.1.3 Common Parameters for SINE, DFD, MULTI, RANDOM . 
Each frequency line is corrected. 


Equalizer switched off. The menu item "Equal. file" is activated, i.e. the 
file indicated there is loaded. 


The set voltage (peak or RMS) and the calculated crest factor refer to 
the non-equalized total signal (as is the case with single and multi-tone 
signals). Therefore, the voltage measured at the outputs is not identical 
with the values for VOLT PEAK and VOLT RMS indicated in the 
GENERATOR panel. 


The output voltage of all frequency components of the noise signal is not 
affected. 


(Equalizer file) 


with Equalizer - ON only; 
see 2.5.4.1.3 Common Parameters for SINE, DFD, MULTI, RANDOM. 


(displayed with Domain Freq only) 


Selects the algorithm for determining the phase position of the individual 
frequency lines and thus the crest factor of the complete signal. 


Automatic minimization of crest factor by internally optimizing the 
individual phases. 


Presetting a desired crest factor. The phase of the frequency lines is 
modified internally so that the resulting crest factor closely approaches 
the desired value. The accuracy of this method depends on the total 
number of lines thus spacing and frequency range 
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Lower Freq 


Upper Freq 


VOLT PEAK 


bod 
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(is displayed with Domain = FREQ, only) 

Set the lower limit of the range for generated noise (with Shape WHITE 
and PINK). The limits for this setting are 

fugr = 1X Spacing 


fogr =117/256 x sampling rate - 1 x spacing 


The values entered are rounded to integer multiples of ’spacing”. 


(is displayed with Domain = FREQ, only) 


Set the upper limit of the range for generated noise (with Shape WHITE 
and PINK). The limits for this setting are 

fugr = Lower freq + 1 x spacing 

fogr =117/256 x Sampling rate 


The values entered are rounded to integer multiples of "spacing”.. 


(displayed with Domain = FREQ, Shape THIRD OCT)) 


Set the mean frequency at '/; octave. The output starts at the line next to 
the mean frequency/ 1.12246 and ends with the line next to the mean 
frequency x 1.12246. 


Set the peak output level. 


VOLT PEAK and VOLT RMS are coupled via the crest factor (which is 
constant for a specific signal). A change of VOLT PEAK therefore 
immediately affects the figure for VOLT RMS. If the crest factor is 
changed, RND PEAK will remain unchanged. 


Specified range: 0 to V,,4. 
digital: Vijay =1FS 
Vmax = 10 V (Mode Common) 
Vinax = 2,9 Ul (Mode Jitter) 
analog: Vinay = 14,142 V fur UNBAL 
Vinax = 28,284 V fur BAL 


Units: 
digital (audio data or phase mode): 
FS | %FS | dBFS | LSBs | bits | A% | dBr 
digital (jitter mode): 
Ul | %UI | dBUI | ppm | ns | Ulr | dBr 
analog and digital common mode: 
Vi mV | uv | V/V, | dBu | dBV | dBr | dBm | 


A%V | AV | AmV | AnLV 


2.115 E-6 


Generator Functions 


| VOLT RMS | 


GAUSS 


TRIANGLE 


EQUIVALENT 
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Setting of rms output voltage (in the analog generator only). 


VOLT PEAK and VOLT RMS are coupled via the crest factor (which is 
constant for a specific noise signal). A change of VOLT RMS therefore 
affects the VOLT PEAK value. 
Units: Vi mV | uv | V/V, | dBu | dBV | dBr | dBm | 

A%V | AV | AmV | AyV 


Note: Entry of VOLT RMS is only possible when the generator is 
RUNNING. Since the crest factor is not yet known during 
calculation of the noise signal (GEN BUSY), the entry is at first 
rejected and the voltage 0.0 is entered. To ensure that the 
generator outputs a noise signal of correct (peak) amplitude 
after the calculation, VOLT PEAK should be entered, which is 
possible any time. 


(displayed with domain = TIME) 


(PDF = probability density function) Select the amplitude distribution 
function of the output signal: 


Normal (Gaussian) distribution which is cut off at triple the o-value of the 
Gaussian distribution curve. 


Triangle distribution from -peak to +peak. 
Equivalent distribution from -peak to +peak. 


Note: The Gaussian and triangle distributions are obtained by 
calculation on the basis of equivalent distribution. 
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2.5.4.10 Arbitrary (User-Programmable Signal) 


Outputs a user-defined waveform. Four formats with different origins and lengths are supported: 


1. 


TTF format: ASCII file with a maximum of 16384 samples. Each sample is entered as a sequence 
of numbers (FLOAT format). In the waveform, the value 1.0 is equivalent to the peak voltage given 
in the VOLTAGE PEAK field. The numeric values in the file must be preceded by the key word 
TIMETAB_FILE. Comment lines start with # and may be inserted wherever desired. No distinction 
is made between uppercase and lowercase letters. The recommended file extension .TTF (=time 
table file) is the default setting. 


. AWD format: Output file from the arbitrary waveform designer. As it is a TTF file, it may contain a 


maximum of 16384 samples. The recommended file extension .AWD is the default setting. 


. WAV format: supports 8bit and 16bit format; 16 bit format requires models 06 / 66 or higher. It is a 


standardized waveform format that is widely used in the PC world (sound cards). WAV files may be 
stored at any desired sampling rate. However, for use in UPL it should match the selected sampling 
rate (48 kHz only for analog). If necessary, the WAV file can also be converted to 48 kHz - which is 
supported by analog and digital applications - by means of a suitable sound-card tool. WAV files of 
any length are accepted, so they are not restricted to 16384 samples. To load and display large 
WAV files in 16-bit format, however, the RAM needs to be expanded to enhance performance. 


. CPR format: This is a special compressed waveform format which accepts any word width up to 16 


bits and can therefore be matched to the performance of UPLs with a 486 processor. A tool is 
available for generating CPR files by compressing TTF and AWD files to the required word width 
(13 bits as standard, 4 to 16 bits can be selected). CPR-files include information about maximum 
peak level and - if available in source files - about sampling frequency. On playback the signal will 
be attenuated so the selected generator peak level will be reached by the highest volume. As with 
WAV files, it is best to expand the RAM when CPR files are used. 


Notes: 


Arbitrary waveform designers are software packages for generating all types of waveforms and run 
on AT-compatible PCs (as on the UPL, for example). 


The samples are output at the selected sampling rate. If the file was generated for a different 
sampling rate, the output frequencies will be changed accordingly. 


The entered waveform is continuously output (no gaps), independently of the actual number of 
samples. The number of samples is determined by the number of waveform points in the file. 


The samples in the WAV and CPR files are sent online from the harddisk or the extended memory 
to the DSP generator. A buffer of approx. 2 s is used in the process. If PC capacity is 
simultaneously used for other tasks, eg the user interface, the buffer may be emptied. In this case 
the generator will be muted, the buffer refilled and the file is again output from the start. 


If the RAM capacity available for the outputting of WAV or CPR files is insufficient, the file must be 
read directly from the harddisk, which results in a slower transfer rate between the CPU and DSP. 
As a consequence, the generator will be muted and restarted more frequently than necessary. This 
will not happen if: 


= the extended memory is enlarged by means of a RAM expansion 
= audio bits are reduced with the aid of the COMPRESS program 
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see 2.5.4.1.2 Common Parameters for All Generator Functions 


Name of the file from which the waveform is to be loaded. All files are 
listed in the above formats as default. The file extensions for WAV and 
CPR files are compulsory, while TTF and AWD formats also accept 
different extensions, as these file can also be identified internally. 


Example: ‘r&s_exam.ttf' in directory C:\UPL\USER. 


Set the peak output level. 


VOLT PEAK and VOLT RMS are coupled via the crest factor (which is 
constant for a specific signal). A change of VOLT PEAK therefore 
immediately affects the figure for VOLT RMS. 


Specified range: 0 to Vijay 
digital: V,4,=1FS 
Vinax = 10 V (Mode Common) 
Vmax = 2,5 Ul (Mode Jitter) 
analog: V4, = 14,142 V flr UNBAL 
Vmax = 28,284 V fur BAL 


Units: 
digital (audio data or phase mode): 
FS | %FS | dBFS | LSBs | bits | A% | dBr 
digital (jitter mode): 
Ul | %U!l | dBUI | ppm | ns | Ulr | dBr 
analog and digital common mode: 
Vi mV pV | V/V, | dBu | dBV | dBr | dBm | 


A%V | AV | AmV | AnV 


Only for format AWD und TTF; Setting of rms output voltage (in the 
analog generator only). 


VOLT PEAK and VOLT RMS are coupled via the crest factor (which is 
constant for a specific noise signal). A change of VOLT RMS therefore 
affects the VOLT PEAK value. 


Units: Vi mV{uV | V/V, | dBu | dBV | dBr | dBm | 
A%V | AV | AmV | ALV 
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2.5.4.11 POLARITY (Polarity Test Signal) 


Specific SINE* BURST signal with the following characteristics: 


FREQUENCY: sample rate /80 (DIGITAL) 
1.2 kHz (ANALOG) 


ON-TIME: 1 cyc 
INTERVAL: 2 cyc 


The amplitude of the signal only can be selected by the user. The signal is not DC-free. 


VOLTAGE 


| -DC Offset | 
__vourace | 


see 2.5.4.1.2 Common Parameters for All Generator Functions 


Enter the SINE* amplitude; 


Specified range: 
digital: Oto 1 FS 
analog: 0 to 10 V__. for UNBAL (BNC) 


Oto 20 V__.. for BAL (XLR) 
Note: Voltage limitation of the rms value by means of menu item "Max 


volt’, see 2.5.2 Configuration of the Analog Generator / 2.5.3 
Configuration of the Digital Generator 


rms 


rms 


Units: 
digital (audio data mode): 
FS | %FS | dBFS | LSBs | bits | A% | dBr 
analog: 
VimV {BV | Vop | MV55 | Vp | V/V, | 
dBu | dBV | dBr | dBm | 


A%V | AV | AmV | ALV 


peak-to-peak amplitude (analog): Vop = Vimg X 2 X 2: 


Vims iS the rms value during pulse time, the level during OFF time is not 
considered in rms value calculation. 


2.5.4.12 FSK (Frequency Shift Keying) 


This item can only be selected with option UPL-B33 built-in (line measurements to ITU-T O33). 
Frequency shift keying generates a sequence of two different sinewave frequencies where each is 
output for 9 ms (baud rate 110). The data coded in this way can only be defined from option UPL-B33 


or UPL-B10. 


Frequency #1: 1850 Hz, logic 0 
Frequency #2: 1650 Hz, logic 1 


| Voitage 
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Level of each frequency 
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2.00 Auxiliary Generator 


With option UPL-B1 (low-distortion generator) fitted, an additional sinewave generator is available for 
producing analog or noise signals up to 110 kHz in the source mode AUDIO DATA or PHASE. Thus, 


e digital audio data of any signal shape and an analog sinewave signal or 


e digital audio data of any signal shape and a superimposed noise signal (jitter or common mode 
signal) 


can be generated simultaneously. 


The auxiliary generator has the same specifications as the low-distortion generator and its own 
(1-dimensional) sweep system for sweeping either the level or frequency. 


| AUX GEN | Activation of auxiliary generator and selection of use. 


OFF Auxiliary generator switched off; audio data are generated without a 
noise signal, analog outputs switched off (high-impedance). 


ANALOG OUT Audio data are generated without a noise signal. In addition to the digital 
signal (at the BAL, UNBAL and optical outputs) an analog signal is 
generated at the analog XLR connector. 

Frequency and level of the analog signal can be set or swept. 


A common mode signal is superimposed onto the audio data, the analog 
COMMON MODE outputs are switched off (high-impedance). 
Frequency and level of the noise signal can be set or swept. 


JITTER A jitter signal is added to the audio data, the analog outputs are switched 
off (high-impedance). 
|__| jitter frequency and level can be set or swept. 
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2.5.5.1. Auxiliary Generator Used as Analog Generator 


The generator can be used as a balanced or unbalanced source with one or two output channels. 
Different source impedances can be selected. The low-distortion generator is used, level control is via 


the output amplifier. 


Channel(s) 


2=1 


Output 


UNBAL 


BAL 


Impedance 


| Anlg Freq 


| Anlg Ampl 
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Selection of output channel; disabled channels are terminated with the 
set output impedance. 


Both channels off 
Channel 1 on, channel! 2 off 
Channel 2 on, channel 1 off 


Same signal on both channels 


XLR connectors can be used as balanced (BAL) or unbalanced (UNBAL) 
output. 


An unbalanced signal is generated at the XLR connector; The maximum 
output level is 10 V. 


A balanced signal is generated at the XLR connector; the maximum 


output fevel is 20 V. The output impedance can be selected in three 
steps. 


Selection of output impedance, with BAL selected; the output impedance 
of the unbalanced output is 5 Q. 


Entry of sinewave frequency of analog signal 


Specified range:2 Hz to 110 kHz 


Units: Hz | kHz | AHz | AkHz | f/fr | A%Hz | Toct | Oct | 
Dec 


Entry of sinewave amplitude of analog signal 


Specified range:0 to 10 Ving for UNBAL 
0 to 20 Vin; for BAL 


Units: Vi mV {uv | Vop | MVpp | uV,, |dBu | dBV | dBm 


Peak-to-peak amplitude: V., = Vims X 2 X J2 
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2.5.5.2 Auxiliary Generator Used as Common Mode Generator 


The auxiliary generator superimposes a common-mode sinewave signal on the digital output signal. 


Note: This common mode signal can also be generated by the function generator in the source 
mode COMMON ONLY. Signal shapes other than sinusoidal are possible for the noise signal 
(e.g. noise), but the audio data cannot be set. 


| Comm Freq Entry of common mode frequency 


Specified range:2 Hz to 110 kHz 


Units: Hz | kHz | AHz | AkHz | f/fr | A%Hz | Toct | Oct | 
Dec 
| Comm Ampl Entry of common mode amplitude 


Specified range:0 to 7.071 Vims 
Units: VimVi pV} Vop | MVpp | LV op |dBu | dBV | dBm 


Peak-to-peak amplitude: Vop = Vieigte J2 


2.5.5.3 Auxiliary Generator Used as Jitter Generator 


The auxiliary generator superimposes a sinewave jitter signal on the digital output signal. 


Note: This jitter signal can also be generated by the function generator in the source mode JITTER 
ONLY. Signal shapes other than sinusoidal are also possible for the jitter signal (e.g. noise), 
but the audio data cannot be set. 


Jitt Freq Entry of jitter frequency 
Specified range:2 Hz to 110 kHz 
Units: Hz | kHz | AHz | AkHz | f/fr | A%Hz | Toct | Oct | 
Dec 
JittPkAmp! | Entry of jitter peak amplitude 
Specified range:0 to 0,25 UI 
Units: UI | %UI | dBUI | ppm | ns 


Note: For all applications for which the jitter peak amplitude of the 
auxiliary generator is not sufficient, the fitter signal can also be 
generated by the function generator in the source mode JITTER 
ONLY. Setting audio data is not possible in this case. 
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2.5.5.4 Auxiliary Generator Sweep 


The sweep system of the auxiliary generator is similar to that of the function generator (see 2.5.4.2 
Sweeps). A 2-dimensional sweep, i.e. simultaneous sweep of frequency and level, is not implemented. 


SWEEP CTRL see 2.5.4.2 Sweeps 
FREQ FILE | Entry of a file name for the frequency list (list sweep). 


————_——_ —— For entering file names see 2.3.2 Data Entry 


| VOLT FILE | Entry of a file name for the amplitude list (list sweep). 
For entering file names see 2.3.2 Data Entry 
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2.6 Analyzers (ANALYZER Panel) 


Activate the ANALYZER panel: 


UPL front panel: ANLR key 
External keyboard: ALT+A 
Mouse: (repeated) click on the panel name, until the ANALYZER panel is displayed 


lf the ANALYZER panel is already visible on the screen, it can be activated also by actuating one of 
the TAB keys (repeatedly) or by mouse-click. 
Advantage: The pane! need not be established again. 


2.6.1 Selecting the Analyzer 


The ANALYZER panel makes the settings for 2 analog and 1 digital analyzer instrument available. 
The ANALYZER panel consists of the following segments: 


p>———— ANALYZER . a 
ANALYZER ANLG 22k Hz Selection of the analog or digital instrument, 
. reference impedance for power units, configuration 


segment for setting the test inputs. 


CHANNEL(s) 2=1 


(Input connectors, channel selection, input 
impedance) 

see 2.6.3 Configuration of the Digital Analyzer 
see 2.6.2 Configuration of the Analog Analyzers 


START Cony AUTO Ways of starting the analyzer, see 2.6.4 


INPUT DISP ON Input signal, see 2.6.5.18 INPUT 


< Functions >|<— Higher-level __,)¢ Configurations 


Combined frequency / phase measurement, 


FREQ/PHASE FREQ & PHASE 
; see 2.6.5.19 


functions 


RMS & S/N 


eUnenon Analyzer functions, see 2.6.5.2 to 2.6.5.19 


When switching from the analyzer instrument to the other, the data of all segments are stored for the 
Current instrument, the data of the new instrument are loaded and the panel contents can be entered 
anew. When changing to the analyzer function, the settings in the configuration range are retained. 


Note: The “parameter link“ function which can be selected in the OPTION panel may be used to 
influence the UPL with changes of function and instrument. As requested, existing settings in 
the function and/or configuration segment of the GENERATOR panel are accepted for the 
new function or instrument - if physically possible. 
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Measurement range limits of the ANALYZER instruments: 
Table 2-27 


Instrument Lower limit Upper limit Sample rate 


ANLG 22 kHz”) DC/10 Hz 21.9 kHz 


ANLG 110 kHz” DC/20 Hz 110 kHz 307.2 kHz 
a 


DIGITAL DC 10 Hz 27 to 55 kHz 


') The frequency value refers to the upper limit of the analog analyzers 


2) The frequency value refers to the upper limit of the sampling rate of the digital analyzers, limit depends on sampling rate 


Lower limit: 

DC: Setting the DC function in one of the two analog analyzer instruments results in DC 
coupling of the input unit 

10 Hz: The menu item ’Min Freq” in the analyzer instruments ANLG 22 kHz and DIGITAL 
indicates the lower limit. 

20 Hz: The menu item "Min Freq” in the “fast“ analyzer instruments (ANLG 110 kHz) indicates 
the lower limit. 

Upper limit: 


Signals can be measured up to this limit. 
Measurement range limits of the digital ANALYZER instrument: 


The maximum measurement frequency is given by 


Snax = Sample frequency x 0.5 for RMS, otherwise sample frequency x 117/256 


Set the sample frequency in the configuration segment of the ANALYZER panel using menu item 
Sample-Frq. 


For more details, refer to 2.6.3 Configuration of the Digital Analyzer. 


Table 2-28 Availability of functions depending on the ANALYZER instrument: 


Measurement functions 


Higher-level functions: 


The selected function can be complemented by higher-level supplementary functions. 
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INPUT-DISP measurement: 
see 2.6.5.18 


e PEAK Display of the peak value of the two input signals 


e RMS Display of the rms value for the measurement functions THD, THD+N, FFT, MOD DIST and 
DFD 


e PHAS TO REF (with Jitter option UPL-B22 only in the analyzer mode JITTER/PHAS) 
Display of phase between selected digital input and reference input 

e DIG INP AMP (with Jitter option UPL-B22 only in the analyzer mode COMMON/INP) 
Display digital signal amplitude 


lf INPUT DISP RMS is set and a measurement function is selected which does not allow for RMS 
display or where it does not make sense, “-----" is displayed in the Input RMS window. INPUT PEAK 
measurements can still be performed. 

The availability of the INPUT RMS measurement related to the selected measurement function can be 
looked up in the subsequent table. 


Frequency and phase measurement 
see 2.6.5.19 


e FREQuency display on all channels switched on 
Additionally, in the analyzers ANLG 22 kHz and DIGITAL 


e FREQuency display on channel 1, PHASE display on channel 2; selectable only with two-channel 
measurement 


e FREQuency display on channel 1, GRPDEL group delay) display on channel 2, selectable only with 
two-channel measurement 


Additionally, in the analyzer DIGITAL 
e SAMPLE FREQuency display on all channels switched on 


If a measurement function has been selected which does not allow frequency or phase measurement 
or where it does not make sense (such as DFD), “-----" is displayed in the "Freq & Phase“ window. 
Refer to the table below for the availability of the frequency and phase measurement in dependence of 
the selected measurement function. 
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Table 2-29 Availability of frequency and phase measurement depending on measurement functions 


Measurement INPUT DISP FREQ/PHASE 
function 


+ 


GRP DELAY 


ANLG 22kHz/DIGITAL 


RMS & S/N ANLG 22kHz/DIGITAL 


RMS select 


PEAK & S/N 


Q PK & S/N 


no 

——— 

ANLG 22kHZ/DIGITAL | ANLG 22kH2/DIGITAL 
= 


MOD DIST no 


WOW & FL 


- 


POLARITY 


ANLG 22kH2z/DIGITAL 


FILTSIM no 


WAVEFORM 


Coherence 


1/3-OCTAVE 


Rub & Buzz ANLG 110 kHz 


”. However, the individual frequencies of signal and interference are displayed in a histogram or 


spectrum list. 
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2.6.2 Configuration of Analog Analyzers 


The two-channel analog analyzer features balanced XLR test inputs; unbalanced BNC cables can be 
connected via an adapter plug UPL-Z1 which can be supplied separately. Both channels can be 
configured individually. The configuration is explained by way of the below ANALYZER panel and its 
menu items. 


Min Freq 


Ref Imped 


Channel(s) 


1 

2 

1&2 

2=1 

1=2 
ae 
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Display of the lower frequency range limit. 
lower limit frequency 10 Hz with ANLG 22 kHz 


lower limit frequency 20 Hz with ANLG 110 kHz 


(Reference Impedance) 


Reference impedance as reference for computing the units dBm, W, 
A%W, AW, P/Pr and %P/Pr (see 2.4 Units). 


Specified range: 1 mQ to 100 kQ 


Select the input channels. 


The selected channel only is active, the other one is switched off. 
The input impedance is retained at the XLR female connectors when the 
channel is switched off (see “Input” BAL XLR, Impedance’). 


Both channels are active and can be configured individually. 

Both channels are active and equally configured. When switching over to 
this selection causes channel 2 to be set using the parameters of 
channel 1. 

Both channels are active and equally configured. When switching over to 


this selection causes channel 1 to be set using the parameters of 
channel 2. 
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Selection of input coupling. 

AC or DC coupling may be selected to make use of the full frequency 
range of the UPL (DC to 22/110 kHz) and to suppress the undesired DC 
of the DUT. This selection can be made (with setting "1&2") 
independently for both channels. 


AC coupling: a DC offset of the DUT will not be transmitted and does not 
therefore affect the DUT. 

The specifications of the UPL analyzer are with reference to this type of 
coupling. 


When the DC measurement function is selected, the setting "AC 
coupling" is ignored, i.e. the measurement is always performed with DC 
coupling. The input impedances with 300 Q and 600 Q are generally DC- 
coupled (see Impedance). 


Note: A procedure similar to AC coupling can be selected in the digital 
analyzer for specific measurement functions. Selection is made 
with menu item "DC Suppress ON" under the specific 
measurement function. 


DC coupling: test signals up to 0 Hz are picked up and considered in the 
results of RMS, RMS selective, peak, quasi peak, DC, FFT and 
waveform measurements. 


Note: Irrespective of the selection made here, "Min Freq" is used as 
the limit frequency for automatic algorithms (e.g. “Range 
AUTO", "Meas Time AUTO"). Signals below the specified “Min 
Freq" can be detected but not reliably interpreted with these 
automatic functions. In the event that very low-frequency 
Signals are to be measured (with DC coupling), it is 
recommended to use the settings FIX or VALUE. 


2.129 E-6 


Configuration of Analog Analyzers UPL 


Input 


BAL 


GEN1 
GEN2 
GEN CROSSED 


Impedance 


300 2 


600 2 


200 kQ 


Common 


FLOAT 


GROUND 


1078.2008.02 


Select the input mode. 


The current setting is displayed. (See also 2.12 Display of Selected Inputs / 
Outputs). The input mode can be reset after having opened the selection 
window. 


Balanced to ground test inputs via XLR female connectors (see Fig. 2-18). 
Deactivated inputs are floating, set input impedances 300 Q or 600 Q are 
retained. 

Unbalanced measurements can be performed via BNC/XLR adapter 
(UPL-Z1 option). 


Internal connection of the analyzer input or both analyzer inputs to the 
generator output of the other channel, respectively. Allows the device- 
internal measurement of the voltages at the generator connectors as well 
as crosstalk and two-port measurements. The generator output is loaded by 
each analyzer channel by 2 x 100 kQ (see Figures 2-17, 2-18 and 2-19). 
The input connectors (female) of the appertaining analyzer channels are 
inactive. 


Note: _ If both channels are configured equally (channels 2=1 or 1=2), 
GEN CROSSED is displayed instead of GEN CH1 or GEN Ch2. 
Physically, this conjunction is identical. 


Select the input impedance, only selectable in BAL mode. 


Impedance 300 Q, input impedance is DC-coupled. 
Impedance 600 ©, input impedance is DC-coupled. 
Impedance 200 kQ 


With impedances 300 © and 600 Q, only voltages of up to 25 V may be 
applied. With voltages > 25 V the input is protected against overloading. 
The input impedance is temporarily switched to 200 kQ and the 
generator output switched off, see 2.13 Fast Switch-off of Outputs. The 
overload protection of the analyzer inputs is valid for analog board 
versions 2 4.00 and software version > 1.0. 


Common reference of potential of the XLR inputs, selectable in the BAL 
mode only. 


XLR pin floating against chassis ground. 
Permissible voltage < 30 V AC or 50 V DC against chassis ground. 


XLR pin 1 connected to frame ground (PE conductor). 


Switchover to GEN mode at a later date or switching off the set balanced 
channel renders the reference to ground ineffective. 
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Note: 
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Important: 


Reference to measurement potential only, no safety 
connection to VDE 0411! 

When connecting a measurement source, a current of 
2A via the device-internal ground connection should 
not be exceeded, otherwise the device may be 
damaged. 


When using a BNC/XLR adapter (UPL-Z1), the XLR pins 1 
and 3 are connected via the adapter. The FLOT/GROUND 
switchover then allows selection of the reference of 
potential of the BNC external conductor. 


Select the measurement range. 


Allows the optimum voltage range to be set depending on the 
measurement sphere. After having opened the selection window, 3 
modes are offered for selection. 


Automatic selection of the range. 


The set range is retained in any case. 


Note: 


When switching from AUTO FIX, the currently valid channel 
range is used. In the configuration Channels >2=1 or 1=2, the 
less sensitive of the two ranges of channel 1 and 2 is 
transferred. 


The set range is kept as the lowest range. Overloads cause higher 
ranges to be automatically switched over to. 


After having chosen the FIX and LOWER modes, the rated value set for 
the range is displayed in the subsequent line where a new range can be 
set after having opened the selection window. 
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Table 2-30 Voltage measurement ranges of analog analyzers 


——,———_— 


Measurement Measurement function 
range 


Remarks 


(Nominal 
value) 


Others 


18mvV 


Ranges 60.0 V and 100.0 V are available for analog 
board versions > 4.00 and software versions 
> 1.0. 


1) 


With the DC function, the next insensitive and valid range Is internally set when selecting the range. 
(see 2.6.5.5 DC) 


An optimum dynamic range for the measurement of non-linear distortions is guaranteed by spacing the 
range in 5-dB steps. Overranges or underranges in the current measurement range causes the 
switchover to the next possible range provided that RANGE AUTO is selected. The same is true for 
RANGE LOWER, however switchover to the next lower range is performed only when the range limit 
selected in the menu is not violated. 


The range values are rms values for sine or other waveforms with a crest factor of V2 or less. 
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Equivalent circuit diagrams of test inputs: 


XLR connector 
Pin2 


Impedance 


Balanced 
input amplifier 


O 200 kW 


® 300W /600W 


Pin3 


Common 

O FLOAT 

@ ano 
Fig. 2-16 Balanced input (Input BAL, channel 1 or 2) 
BNC connector XLR connector 


2 | 


3 ~Analysator 
XLR-Connector 


tJ 


Fig. 2-17 Unbalanced measurement via BNC/XLR adapter 
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Fig. 2-18 — Internal connection to generator output 
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Fig. 2-19 Internal signal paths 
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2.6.3 Configuration of Digital Analyzer 


Notes: 


e Prior to making the analyzer settings, the generator should be configured usefully. Otherwise, 
undesired generator settings could cause superfluous restrictions in the analyzer panel. 


e /f the generator is not used as a Signal source, it is advisable to switch over to analog mode in order 
to avoid any interference of the generator settings. 


Meas Mode (measurement mode) 


indicates what is to be measured at the digital interfaces. 


AUDIO DATA 


Measurement of digital audio data 


Measurement of jitter at the selected digital audio input and of the phase 
offset to the reference signal (REF IN at the rear of the instrument). 


JITTER/PHAS 


Measurement of COMMON signal (at XLR female connector) and digital 
input amplitude. 


COMMON/INP 


Note: _ A COMMON measurement is not possible at the unbalanced 
digital input (BNC connector). Therefore, irrespective of the 
selected input, the COMMON MODE measurement is always 
performed at the balanced input (CLR _ connector). 
Consequently, selection of the digital input only affects the 
measurements of DIG INP AMP and SAMPLE FREQ. 


Note: Functions producing a level measurement result are the only appropriate with Jitter/Phas 
Common/Inp modes which is why function selection is restricted to the level measurements 


(RMS and PEAK) as well as the FFT and waveform display. With FFT selected, RMS values 
are displayed. 


Min Freq Is displayed only if AUDIO DATA has been selected as Meas Mode. 


“ton | Display of the lower frequency range limit for measurement of the digita! 
audio data. 


Channel(s) Is displayed only if AUDIO DATA has been selected for Meas Mode. 

All other analyzer modes refer to the digital data stream and not to the 
data content so that specifying a channel would be meaningless. 
Measurement on channel 1, only; data of channel 2 are ignored. 


Measurement on channel 2, only; data of channel 1 are ignored. 


Measurement on both channels 
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Input | 


——j 
BAL XLR 


UNBAL BNC 


OPTICAL 


INTERN 


| Jitter Ref | 


VARI (PLL) 


32.0 (PLL) 
44.1 (PLL) 
48.0 (PLL) 


GEN CLK 
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Selection of input interface: 


Balanced digital input (XLR) 
Unbalanced digital input (BNC) 


Note: In the measurement mode COMMON/INP (with Jitter option 
UPL-B22 only) a warning is displayed that a COMMON 
measurement is not possible at the unbalanced digital input. 
The measurement of the COMMON MODE signal is always 
performed at the BAL XLR connector, irrespective of the 
selected digital input. Only the DIG INP AMP and SAMPLE 
FREQ measurements are carried out at the UNBAL BNC 
connector. 


Optical digital input (TOSLINK) 


Digital input for test and demonstration purposes 


(Jitter Reference) 


Is displayed only, if JITTER/PHASE has been selected for Meas Mode. 
Indicates the signal to which the jitter measurement is referred. 


Note: |The phase measurement is always referred to the REF input. 


The sample signal derived from the input signal via the internal 
synchronization PLL is used as reference signal. Synchronization is 
made via the VCO with maximum lock-in range (sample frequency 27 
kHz to 55 kHz). 

Not possible if the source mode JITTER/PHASE has been selected in 
the generator, since the internal PLL is already required for phase 
generation in this mode. 


The sample signal derived from the input signal via the internal 
synchronization PLL is used as reference signal. Synchronization is 
made via the fixed-frequency VCXO. 

Not possible if the source mode JITTER/PHASE has been selected in 
the generator, since the internal PLL is already required for phase 
generation in this mode. 


Note: — Synchronization to the input signal by means of the internal PLL 
should be selected only, if the jitter signal is generated by an 
external device. 


The generator clock serves as reference signal. 

Possible only, if the generator is also synchronized to the internal 
generator clock (menu item Sync To GEN CLK in the GENERATOR 
panel) 


Note: GEN CLK is only meaningful, if the jitter signal is generated 
by an own generator. 


2.136 E-6 


Sync To 


AUDIO IN 


REF IN 


Sample Freq 


AUTO 


CHAN STATUS 


1078.2008.02 


Configuration of Digital Analyzers 


(Analyzer synchronized to) 


Is displayed only, if AUDIO DATA has been selected for Meas Mode; 
with JITTER/PHASE, fixed settings are obtained (depending on “Jitter 
Ref" and the synchronization of the generator). 

Indicates the input signal to which the analyzer is synchronized. 


Synchronization to the digital AUDIO input signal (front panel). 


Synchronization to the REF IN input signal (XLR female on the rear 
panel). 


Note: In Meas Mode JITTER/PHAS the analyzer automatically 
synchronizes to the clock selected as "Jitter Ref" 


Is displayed only if AUDIO DATA has been selected as Meas Mode. 


Setting the signal clock rate. 

The clock rate can be selected as desired only, if the analyzer does not 
synchronize to the generator clock, otherwise - if in the JITTER/PHAS 
Meas Mode the generator has been selected as Jitter Ref - Sample Freq 
is automatically set (invisible to the user) to the generator clock rate. 


The analyzer is informed on the sample frequency applied by means of 
the (numerical or predefined) selection of the sample frequency in order 
to enable correct measurement of the audio signal frequencies. This 
information does not influence the synchronization of the analyzer. 
Specified range for VALUE: 27 Hz to 55 kHz. 


The measured sample rate is automatically stored as Sample Freq. The 
sample rate is updated once a second if the value varies by more than 
0.01%. 


For determining the sample rate the corresponding channel status bits in 
the AES/IBU protocol of the test signal are decoded. Depending on the 
format (consumer or professional) different bits are interpreted (24 to 27 
or 6 to 7). The sample rate is updated as soon as a different sample rate 
is indicated by the channel status bits. 

If the channel status bits do not yield any information ("not indicated") or 
if the protocol analysis is switched off, the sample rate set last remains 
but it can be modified by the user. 


Note: _ If the frequency entered does not correspond to the frequency 
applied, all filter and frequency measurements vary accordingly 
in frequency! The frequency applied to the UPL (sample rate) 
must not exceed 55 kHz, since, otherwise, incorrect 
measurements or abortion of the measurement may occur. If 
the digital generator is operated simultaneously at a frequency 
of more than 48 kHz, the limit frequency for correct operation is 
reduced to 53 kHz. 
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The maximum measurement frequency of the digital analyzer is obtained from the sample frequency 
and the (modified) "Nyquist" factor: 


fmax = Sample rate x 117 / 256 


Audio Bits 8 to 24 
Reducing the word length causes the audio sample values to be cut to 


the specified word length. 
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2.6.3.1 Measurement of Jitter, Phase and Common Mode 


With digital audio interfaces, there are two types of signals to be measured, e.g., within a quality check. 
One is the digitally coded analog signal, and the other the digital signal. The latter toohas analog 
parameters such as peak-to-peak voltage, frequency etc. It may be subject to interference like an 
analog signal. Noise or AC voltage may be superimposed, which may cause the signal slopes to be 
shifted. This effect is called jitter and, if it is strong enough, the audio signal can no longer be decoded 
Or regenerated correctly. The conventional decoders fail often even before reaching the theoretical 
limit which is why information on the practically reached jitter in a facility is quite important. 


The signal lines can be designed as balanced lines which is quite usual in analog technology. Thus, 
injected interferences, e.g. from grounded (hum) loops would be ineffective. However, in practice, this 
attenuation is not always sufficient so that a common-mode voltage of sufficiently high magnitude may 
also prevent decoding and regeneration. The UPL can measure this common-mode voltage on the 
digital signal. Of course, a common-mode signal cannot be generated at the unbalanced and the 
optical output. 


The UPL can thus measure two different types of interference of the digital audio signals: shifting of 
the signal slopes (jitter) and a common-mode voltage superimposed on the digital lines. The analog 
generator is available for measurement of the interference voltages. The RMS (&S/N) and peak 
functions as well as the FFT analysis and the oscilloscope display (WAVEFORM) are particularly 
suited for the practice. The spectrum analysis allows first conclusions to be made on the cause of the 
interference (e.g., superimposed AC hum or switching power supply). The interference caused by the 
common-mode voltage can be read off directly as voltage. 


Jitter and delay are usually stated in UI (unit interval). Ul is defined as the smallest pulse width of the 
digital audio signal (eye width) and is independent of the selected sample frequency. One Ul 
corresponds to the clock period of the digital signal (biphase clock). With digital audio signals, one Ul 
corresponds to the 128th of the sample period; at 48 kHz one UI is approx. 163 ns. 


For measuring the jitter, a reference clock must be available. For this purpose a high-stability internal 
oscillator can be used or a PLL (phase locked loop), if the UPL is externally synchronized (via the 
"Sync In" connector on the rear panel). The PLL integrates phase deviations as a function of time. Both 
the internal oscillator and the PLL are also used for the digital generator, so that analyzer and 
generator cannot be set completely independent of each other in this case. 


If several, digitally-coded signals have to be interconnected, as commonly done in the studio, the 
signal synchronization is also of importance. Associated frames, which contain the respective 
instantaneous values (samples) of the left and right channels, must not be delayed such that the timing 
tolerances of the receiver are exceeded. This can be noticed as omission or doubling of individual 
samples. The UPL can measure this shift as phase between the digital input on the front panel and the 
reference channel (‘Ref In’ connector on the rear panel). 


In addition to the method described above which uses an external clock frequency (Sync PLL), the 
analyzer as a decoder and measuring instrument for the data contents itself (i.e. not as a jitter/phase 
meter or common-mode analyzer) can also be synchronized directly to the digital signal at the analyzer 
input via the menu item "Sync To". A difference has to be made between the input on the front panel 
(AUDIO IN) and the input of the reference receiver (REF IN) on the rear panel. Moreover, the analyzer 
can be synchronized also to the internal digital generator (GEN CLK). 
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2.6.4 Ways of Starting the Analyzer, Ext. Sweep 


Available for 


all three ANALYZER instruments. No external sweeps are however possible in ANLG 110 kHz, i.e. in 
addition to the AUTO measurement mode only the time-triggered measurements (TIME TICK and 
TIME CHART) can be selected. 


Theory of operation 


"START COND" determines when, how often or the conditions which must prevail to trace measured 
values. 


Depending on the selection of START COND, the measured value is - when the conditions required for 
tracing of measured values are met - triggered, displayed in a UPL trace buffer. The trace buffer may 
contain up to 17 K (17408) measurement data depending on the application. 


The measured value list can be displayed or represented in the form of graphics (see 2.10). If the 
options UPL-B10 or UPL-Bé4 are fitted, it can also be read in via a self-controlled program or external 
controller. 

Depending on the selection of START COND, the measurement either starts immediately (AUTO) or 
only when the desired trigger condition is fulfilled. 

With START COND not AUTO, an external sweep (START COND —> FREQ CH1/2, FRQ FST CH1/2, 
VOLT CH1/2) or periodic measured value tracing (START COND — TIME TICK, TIME CHART) or 
armed single (START COND + LEV TRG CH1/2) is started using the START or SINGLE keys (see 
2.11 Starting and Stopping of Measurements or Sweeps). 


START COND (Start Condition) specifies an event triggering off a measurement. 


Continuous measurement mode without trigger condition. The measured 
values are stored in the trace buffer only, if the frequency sweep of the 
selective RMS measurement or any generator sweep is active, 
simultaneously. 

The SINGLE or START keys allow you to switch between single and 
continuous measurement when no sweep is active. 

The AUTO mode must be activated to enable the sweep of the frequency 
of the selective rms measurement (see 2.6.5.8 RMS SELECT) or of the 
generator parameters (see 2.5.4.2). Several sweeps at the same time 
are not permissible and can therefore not be set. 
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The measured values are triggered at regular intervals. The intervals for 
starting measurements are determined by the distance between the 
timeticks. The measured values are entered in the buffer and displayed 
in the measurement result window. 


The START key is used to start a sequence of periodic tracings of 
measured values, which is restarted from the beginning when the 
number of sweep points specified under ”Points” is reached. 

If the timetick is greater than the measuring time, the next timetick is 
waited for after each single measurement; no measurement is performed 
during this period. 

If the timetick is smaller than the measuring time, the next timetick is 
only triggered after completion of the measurement. The sweep is then 
indicated with corrected x-axis, i. e. the single measured values are 
entered with correct timing. 

The SINGLE key allows you to start a single sequence of periodic 
tracings of measured values. The sweep enters the SWP TERMINATED 
state when the number of sweep points specified under ”Points” is 
reached. The analyzer state is then TERMINATED”. 


TIME cannot be simultaneously active with the frequency sweep of the 
selective rms measurement or any generator sweep! 


Measured values (of the running continuous measurement) are entered 
in a time chart in the time pattern that can be entered under "Time". 
Contrary to TIME TICK, where a new (single) measurement is started 
with each tick and the result is only entered after completion of the 
measurement, TIME CHART also permits to display intermediate results. 
This is useful in particular in the case of quasi-peak measurements. 


Tracing of measured values because a change in frequency was noted at 
ANALYZER input channel 1 or channel 2. 

With the START or SINGLE key, an external frequency sweep is started, 
which in turn starts a single measurement on the occurrence of a trigger 
event or, as the case may be, after a delay to be entered. The 
measurement result is entered in the measured value buffer. 

Starting a continuous sweep using the START key causes the sweep to 
be restarted after any change in frequency in the direction from stop to 
start frequency (see 2.11). 

A single sweep started by the SINGLE key is stopped by a measured 
value beyond the stop frequency. 

Changes of the frequency of STOP and START are ignored. 


Note: _FRQ FST CH1/2 can be selected for especially fast frequency 
sweeps with clean signals (e.g. from the CD). If however the 
signal has a large noise component, the slower measurement 
procedure FREQ CH1/2 must be used. 


FREQ CH1|FREQ CH2-|FRQ FST CH1|FRQ FST CH2 cannot be 
simultaneously active with the frequency sweep in the RMS Select 
measurement or any generator sweep! 


Note: By activating the associated settling, unwanted interfering 


signals like voice can be made ineffective. It must be switched 
off with floating sweep. 
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START COND 


VOLT CH1 
VOLT CH2 


LEV TRG CH1 
LEV TRG CH2 


EDG TRG CH1 
EDG TRG CH2 


a 


A measurement result is recorded because a voltage change is detected 
at the analyzer input channel 1 or 2. 

With the START or SINGLE key an external voltage sweep is started, 
which in turn starts a single measurement upon a trigger event (or after a 
delay to be entered). The measurement result is stored in the buffer. 
When a continuous sweep is started with the START key, the sweep is 
restarted every time the voltage changes in the direction from the stop to 
the start level. 

lf a single sweep is started with the SINGLE key, the sweep is stopped 
by a measured value beyond the stop level. Changes of the STOP and 
START voltages are ignored. 


VOLT CH1|VOLT CH2 cannot be simultaneously active with the 
frequency sweep of the selective RMS measurement or with any 
generator sweep. 


Note: In most cases (e.g. sliding sweep) it is advisable to perform an 
external voltage sweep with Settling switched on to prevent 
individual test points to be triggered too early by voltage 
transients. Two samples are sufficient for the settling 
parameters; the resolution should be set to minimum. 


Triggering (single shot) because of a /evel detected at analyzer input 
channel 1 or 2. Measured values are not stored in the trace buffers and, 
consequently, there is no graphical display via the X axis. 

Using the START or SINGLE key, level monitoring is enabled. It waits for 
the level to enter the range between Start and Stop for the first time. 
Then a single measurement is started - possibly after the entered delay. 
If the continuous trigger has been started with the START key, new 
triggering in the specified range takes place only if the level had been out 
of this range at the upper or lower end. Hence, level monitoring is only 
reactivated when a level is detected outside the specified range. 


Triggering (single shot) caused by a voltage edge detected at the 
analyzer input channel 1 and 2. The measured value is neither stored in 
the buffers nor graphically displayed via the X axis. 

Level monitoring is started with the START or SINGLE key but it is only 
activated when a level outside the start-stop interval is measured. 
Triggering is performed when a level occurs for the first time in the range 
between Start and Stop (edge trigger). A single measurement is then 
started - possibly after the specified delay. 

lf continuous trigger has been started using the START key, new 
triggering in the specified range only takes place when the level had 
been out of the range at the upper or lower end. Hence, level monitoring 
is only reactivated when a level is detected outside the specified range. 


By pressing the STOP key, an external sweep is finished. By pressing the CONT key, the continuous 
measurement mode is started again. 
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The menu items START COND - 


AUTO | FREQ CH1 | FREQ CH2 
FRQ FST CH1 | FRQ FST CH2 
VOLT CH] | VOLT CH2 

LEV TRG CH1 | LEV TRG CH2 
EDG TRG CH1 | EDG TRG CH2 


allows the user to enter a delay time, which is useful for: 


e Signal modifications at the generator (entry of values, variations via 
rotary knob) 

Sweeps 

Actuation of STOP/CONT or START keys (continuous measurement) 
SINGLE key actuation (single measurement) 

Modifications in the ANALYZER panel 

Modifications in the GENERATOR panel 

Modifications in the FILTER panel 


Delay determines the waiting time required from the events stated above 
to the restart of a measurement in order to allow the device under test to 
settle. 


Specified range:50 ms to 10s 
Units: s|ms}!us {min 


Note: Delay is considered in single measurements only, i.e. in single 
measurements triggered by the SINGLE key or sweep 
sequencing in the START COND -» AUTO mode or on the 
occurrence of a trigger event in the START COND -— FREQ 
CH1/2, VOLT CH1/2 modes. 

During continuous measurements, delay is considered in the 
first measurement only. The following measurements are made 
without delay. 


In the menu item START COND - TIME TICK| TIME CHART the 
intervals between the single tracings of measured values can be 
specified. 


A single measurement is started after every time tick. A new 
measurement is only triggered when the last measurement has been 
completed. !f a time tick is selected which is smaller than the measuring 
time, the time tick is adapted internally to the measuring time; i.e., it is 
extended to be identical. 


With the start condition TIME CHART, the current measured value is 
entered upon expiry of the time entered, independent of the number of 
measured values obtained in the meantime, if any. If a time is selected 
which is smaller than the measuring time, the same result is traced 
several times (with different x-values). If this effect is to be avoided, 
“Time“ must be increased. 


Specified range: 10 ms to 2000 s 
Units: s|ms | us| min 
Resolution: ims 
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The menu item START COND -> TIME TICK | TIME CHART allows the 
number of entries in the measured value buffer to be entered. 


Specified range: 2 to 1024 


Note: _ A time-tick scan is terminated after (points x time tick) seconds. 
lf the individual measurements cannot be performed at the 
selected time-tick rate - due to an exceeded time-tick set - the 
trace buffer contains less than "points" measured values. 


The menu items START COND -> 


FREQ CH1 | FREQ CH2 
FRQ FST CH1 | FRQ FST CH2 


allow the entry of a minimum voltage to be applied to the ANALYZER 
input in order to trigger a measurement. 


Specified range: 
digital (audio data mode): 0.00001 to 1.0 FS 
analog: 0.00001 to 30 V 


Units: 
digital (audio data mode): 
FS | %FS | dBFS | LSBs | bits 
analog: 
V {mV | pV | dBu | dBV | dBm {| W | mW |{ pw 


The menu items START COND -> 


FREQ CH1 | FREQ CH2 

FRQ FST CH1 | FRQ FST CH2 
VOLT CH1 | VOLT CH2 

LEV TRG CH1 | LEV TRG CH2 
EDG TRG CH1 | EDG TRG CH2 


allow the entry of the start and stop values. The frequency or level 
applied to the ANALYZER input must not exceed the start/stop limits in 
order to trigger the measurement. 

By single sweeps, the STOP value is used to recognize the end of the 
sweep. The STOP value should therefore be somewhat smaller than the 
expected signal range. 


Specified range 
° FREQCH1 | FREQ CH2 FRQFSTCH1 | FRQ FST CH2: 
total range permitted (see 2.6.1) 


e VOLT CH1 | VOLT CH2: 


analog: 10 pV to 30 V 
Vi mV | uV | dBu | dBV | dBm | W | mW | uw 
digital: LL to 1.0 FS 


FS | %FS | dBFS | LSBs | bits 
LL: The lower limit for the level start/stop values depends on the 
number of audio bits (see 2.6.3), however must not be less 
than 1yFS. It can be calculated as follows: 
LL = 2 -Audio Bits 
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The menu items START COND 


FREQ CH1 | FREQ CH2 
FRQ FST CH1 | FRQ FST CH2 
VOLT CH1 | VOLT CH2 


allow the entry of a value in percent by which the input frequency or input 
voltage must be varied at least in order to trigger a measurement. 
Changing the frequency or voltage in the direction from stop to start by 
this numeric value causes a restart of the sweep if continuous sweep has 
been set.. 


Note: Select the variation 5 % to 10 % smaller than the expected 
change in order to guarantee reliable triggering on the one hand 
and to prevent triggering on intermediate values on the other 
hand. 


Specified range:LL to 50% 
Unit: % 


LL: The lower limit for the entry of variation is not less than 0.1% 
and is output such that not more than 1024 measured values 
are generated (depending on the spacing between start and 
stop values). 


(see 2.6.5.1 Common Parameters of Analyzer Functions) 
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2.6.5 Functions Debs a 
FUNCTION Note: The addition "&S/N" indicates that this function allows S/N 
measurements. 
OFF No measurement function, measurement of Input RMS/PEAK and 
frequency/phase, however, enabled 
RMS & S/N True RMS measurement of AC voltages see 2.6.5.2 
RMS SELECT Selective RMS measurement with narrow bandpass see 2.6.5.32 
PEAK & S/N Maximum peak value within a monitoring interval, see 2.6.5.4 
Q PK & S/N Peak value detection with subsequent defined rising and falling times, 
see 2.6.5.4 
pc DC measurement, see 2.6.5.5 
THD Distortion measurement (without consideration of broadband noise), 
see 2.6.5.6 
THD+N/SINAD Distortion or SINAD measurement (including broadband noise), 
see 2.6.5.7 
MOD DIST Intermodulation measurement with high-frequency useful sinewave 
signal and a low-frequency interfering sinewave signal, see 2.6.5.8 
DFD Difference Frequency Distortion measurement by two adjacent tones 
with relatively high frequencies, see 2.6.5.9 
WOW & FL Wow and flutter measurement see 2.65.10 P: o- | 45 
POLARITY Polarity measurement to check for polarity reversal in a device under 
test, see 2.6.5.11 
FFT Graphical display of spectrum, see 2.6.5.12 
FILTER SIM. Filter simulation see 2.6.5.13 
WAVEFORM Waveform display; see 2.6.5.14. 
PROTOCOL evaluation and display of AES protocol data Only in the digital analyzer 
with measurement mode AUDIO DATA. 
COHERENCE Measurement of transfer function and coherence of two _ signals; 
with installed option UPL-B6 only, see 2.6.5.22 
RUB & BUZZ Loudspeaker measurements (rub&buzz, frequency response, polarity); 
with installed option UPL-B6 in the analog analyzers only, see 2.6.5.23 
1/3-OCTAVE 1/3-Octave measurement, with installed option UPL-B6 only, see 
2.6.5.24 


Note: The addition "&S/N" indicates that this function allows S/N measurements. 
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FUNCTION (continued) 


Only with Jitter option (UPL-B22). This measurement function is selected 
under menu item INPUT DISP; see 2.6.5.16. 


DIG INP AMP 


Only with Jitter option (UPL-B22) This measurement function is selected 
under menu item INPUT/PHAS; see 2.6.5.17. 


PHAS TO REF 


2.6.5.1 Common Parameters of Analyzer Functions 3,606, / 


DC Suppress (DC Suppress) 


With the digital measurement functions RMS & S/N, RMS SEL, FFT 
and Waveform, a DC component in the test signal can be suppressed so 
that it is present neither in the measurement resuit nor in the graphics 
display. To do so the actual DC value is determined for each 
measurement and then considered in the measured value by 
calculation. This preliminary measurement performed for FFT and 
Waveform requires additional measurement time (approx. 200 ms), but 
because of the relatively slow measurements this is in most cases not 
important. With RMS and RMS SEL measurements, the DC component 
is measured in parallel with the main measurement and does not 
therefore affect the measurement time. 


Note: This menu item is not offered with analog measurements, as 
in this case the function is assumed by the selection of the 
input coupling (which is superordinate to the functions). 


The DC component of the signal to be measured is suppressed (AC 
coupling); only the AC component is considered in the measurement 
result. 


The DC content of the signal to be measured is not suppressed (DC 
coupling) and contained in the measurement result. 
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| S/N Sequ (S/N sequence) 


The functions RMS & S/N, PEAK & S/N, Q-PK & S/N offer the possibility 
of S/N measurements (signal-to-noise). The generator signal at the 
device under test is alternately switched on (signal) and off (noise) anda 
measurement is performed in each case. During signal-on-phase the 
selected filters are turned off in order to exclusively weight the noise 
signal. The ratio of the two measured values in dB expresses the S/N 
ratio of the device under test. 

Any desired generator setting is permissible. 

A deactivated generator means: 


e with analog generator instruments, the output voltage is switched off 
with the output resistance being constant 


e with digital generator instruments, a level value of 0.0 full scale is 
output with the clock rate being unvaried (all bits to 0) 


ON S/N measurement on 


Notes: 

e A filter with high-pass characteristic should be switched on in order to 
avoid measurement errors due to superimposed dc in the analog 
range. If this is not the case, a corresponding error message is 
displayed when switching on S/N mode. 


e Measurement at low frequencies where a highpass is not usable 
should be performed using a file defined delay filter with about 1.5 s 
delay. By this means the DC-level that appears when switching off the 
generator can decay before noise measurement. is started. 


e The selectable filters only affect the noise measurement. If they are to 
affect the signal measurement, too, this can be achieved by using the 
command line parameter "-02". 


OFF S/N measurement off 


Measurement function selectable selectable 
analog units: digital units: 


Intermodulation measurements 
MOD DIST| DFD 


Distortion measurements THD 
Meas Mode: 

SELECT di 

ALL evend 

ALL odd di 

ALL di 


Meas Mode: VIGBVIdBuldBmIWIA%VI | FSI%FSIdBFSIA 
SEL di AVIVIV I%VIV IAYWIA %|dB-ILSBs 
LEV even di WIP/P |%P/P,|dB 
LEV odd di 
LEV di 
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Measurement function selectable selectable 
analog units: digital units: 


Distortion measurements THD+N 
Meas Mode: 

THD+N | 

NOISE |} 

SINAD 


Meas Mode: VIdBVIdBuldBmIWiA%V! | FSI%FSIdBFSIA 


LEVEL THDN | AVIV I%VIV 1A%WIA %ldB,ILSBs 
LEVEL NOISE WIP/P/1%P/P dB 


Wow and flutter measurements 
WOF&FL 


Transfer function (COHERENCE 
Trace A, Ch1/Ch2) 


Coherence measurement 
(COHERENCE Trace B) 


Selection of the units of measurement results for channel 1. 


Selection of units of measurement results for channel 2. 


With all level measurements, the (display) units for the two channels can 
be selected independent of each other, e.g., in order to constitute one 
channel as absolute quantity and the other channel with any reference. 
Selectable analog units (also valid for Meas Mode COMMON/INP in 
DIGITAL instrument): 
V1dBV | dBul dBm |IWIA%V 1 AVI V/V,1 %V/V, 1 AZW | 
AW | P/P,| %P/P,| dB, 


Selectable digital units (Meas Mode AUDIO DATA): 
FS | %FS|dBFS | A% | dB,| LSBs | bits 
The measurement functions PEAK and QPEAK as well as the 
INPUT DISP displays also allow the selection of the HEX unit. 


Selectable jitter units (Meas Mode JITTER/PHAS): 
UI | %U! | dBUI | ppm | ns | UI, | dB, (for jitter) 
UI | %FRM | °FRM | ns (for phase) 


For conversion formulae and notation of the measured value display 
units for IEC bus control, see 2.4 Units 


Selection of units for measurement results for both channels. 
Measurements which usually have both channels with the same unit, 
provide a common menu item for both channels for selection of the 
(display) unit. 

Basis of calculation see relevant measurement function. 

Conversion formulas see 2.4 Units. 
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STORE CH1 
STORE CH2 


STORE 
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Reference values for the analyzer measurement function and the Input 
Disp measurement. 


All measurements which obtain dimensional results, can be displayed 
either absolutely or referred to a reference. lf a reference-related unit (to 
be recognized by the addition “r“ or the prefix “A") is selected, the 
displayed result takes into consideration the reference entered here. 
Each measurement function and each of the superior functions provide 
their own reference, which applies for both channels, respectively. 

The selection made here is entered into the display panel per default, if 
an appropriate trace (FUNC CH1/2 or IMP RMS CH1/2) and the selected 
display reference is not FILE, HOLD or OTHER TRACE. 


Display and entry of a fixed reference value. 

Per default, this entry is entered into the display panel if an appropriate 
trace (FUNC CH1/2 or IMP RMS CH1/2) has been selected and the 
display reference has been set to VALUE. 

The specified range depends on the measurement function and the 
instrument function (analog or digital): 


Units: 
digital (audio data mode): 
FS | %FS | dBFS | LSBs | bits | A% | dBr 
digital (jitter mode): 
Ul | %UI | dBUI | ppm | ns | Ulr | dBr 
analog and digital common mode: 
Vt mV | pV | dBu | dBV | dBm |W | mW| pw 


Specified range for 
e DC measurement function: 


digital (audio data mode): -100 to 100 FS 
analog: -1000 to 1000 V 

e other (level) measurement functions and INPUT DISP: 
digital (audio data mode): 100 pFS to 100 FS 
digital (jitter mode): 100 pUI to 100 Ul 


analog (and common mode): 100 pV to 1000 V 


The level measurement result of channel 1 or channel 2 is stored on 
pressing the ENTER key and displayed as new reference value. The 
reference value does not change during the measurement. These 
selection items are displayed with two-channel measurement, only. 


The result of a one-channel measurement is stored on pressing the 
ENTER key. The reference value does not change during the 
measurement. This selection item is displayed with one-channel 
measurement. 


2.150 E-6 


Reference 


e MEAS CH1 
MEAS CH2 
DIG OUT AMP 
GEN TRACK 
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Each level measurement result of channel 1 or channel 2 is immediately 
stored as the reference value and can then be used (by both channels) 
for a referenced display. A referenced unit must be selected in this case. 
These selection items are only available with 2-channel measurements. 


Only for the display of the digital input amplitude (INPUT DISP: DIG INP 
AMP). The measured value is referenced to the digital signal level set in 
the digital generator (see 2.6.5.18, INPUT). 


The current generator voltage and each newly set voltage of the function 
generator are stored as the reference value and can then be used (by 
both channels) for a referenced display. A referenced unit must be 
selected in this case. 


Exception: When the jitter is measured in the digital analyzer, the 
generator of the jitter signal is used as a reference. So, if the 
audio data come from the function generator and the jitter 
signal from the auxiliary generator, the jitter amplitude of the 
auxiliary generator is used as a reference. 


If the measured value is RMS-weighted, the RMS value of the generator 
voltage is used. If it is a peak value (INPUT DISP PEAK, PEAK 
function), the peak value of the generator voltage is used. 


lf the instrument functions of generator and analyzer are different 
(analog or digital), a conversion factor of 


TFS 
1V 


Note: The generator voltage selected in the panel is always used 
as reference instead of the actually output generator 
voltage. This applies, in particular, if equalization is switched 
on (cf. 2.5.4.3 SINE). If reference is to be made to the 
actually output voltage, the latter must be measured 
(internally) ( CH1 Input GEN CH2) and the measurement 
result (of channel 2) must be referred to the measured 
voltage (Reference MEAS CH1). 


is calculated. 
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Ref Freq 


Value 


STORE CH1 
STORE CH2 


STORE 


MEAS CH1 
MEAS CH2 


GEN TRACK 
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Reference Frequency 

Reference value for the frequency measurement. 

Results of frequency measurements can be displayed either absolutely 
or referred to a reference. If a reference-related unit (to be recognized by 
the addition “r“ or the prefix "A") is selected, the displayed result takes 
into consideration the reference entered here; it applies for both channels 
or (with combined frequency/phase measurement or frequency/group- 
delay measurement) for the frequency of channel 1. 

The selection made here is entered into the display panel per default, if 
an appropriate trace (FREQ CH1/2) and the selected display reference is 
not FILE, HOLD or OTHER TRACE. 


Display and entry of a fixed reference value. 

Per default, this entry is entered into the display panel if an appropriate 
trace (FREQ CH1/2) has been selected and the display reference is set 
to VALUE. 


Specified range: 1 mHz to 1 MHz 
Units: Hz | kHz 


The frequency measurement result of channel 1 and/or channel 2 is 
stored on pressing the ENTER key and displayed as new reference 
value. The reference value does not change during the measurement. 
This selection is provided with two-channel measurement, only. 


The result of a one-channel frequency measurement or a combined 
FREQ&PHASE measurement or FREQ&GRPDEL measurement is 
stored on pressing the ENTER key. The reference value does not 
change during the measurement. This selection is provided with one- 
channel measurement, only. 


Each frequency measurement result of channel 1 or channel 2 is 
immediately stored as the reference value and can then be used (by both 
channels) for a referenced display. A referenced unit must be selected in 
this case. Not available for 1-channel or combined frequency-phase 
measurements or frequency/group delay measurements. 


The presently valid generator frequency and each newly set generator 
frequency are stored as the reference value and can then be used (by 
both channels) for a referenced display. A referenced unit must be 
selected in this case. 


Note: The generator voltage selected in the panel is always used as 
reference instead of the actually output generator voltage. This 
applies, in particular, if equalization is switched on (cf. 2.5.4.3 
SINE). If reference is to be made to the actually output voltage, 
the latter must be measured (internally) (CH1 Input GEN CH2) 
and the measurement result (of channel 2) must be referred to 
the measured voltage (Reference MEAS CH17). 
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Ref Phase (Reference Phase) 

Reference value for the phase measurement. 

This menu line is displayed only, if two-channel measurement and the 
phase or group-delay measurement have been selected. 

Results of phase and group-delay measurement can be displayed either 
absolutely or referred to a reference. If a reference-related unit (to be 
recognized by the prefix “A") the result is displayed taking into 
consideration the reference entered here. 


Display and entry of a fixed reference value. 

Per default, this entry is entered into the display panel if an appropriate 
trace (FREQ CH1/2) has been selected and the display reference is set 
to VALUE. 


Specified range and units for: 
e phase measurement: 
Specified range: - 360° to +360° or -2n to +2n 
Units: °| RAD 
e group-delay measurement: 
Specified range: -10sto+10s 
Units: s|ms | us | min. 


The results of phase or group-delay measurement are stored on 


depression of the ENTER key and displayed as new reference value. 
The reference value does not change during the measurement. 


~ | FILTER For the functions in the ANALYZER panel 


e RMS & S/N (RMS measurement), 3 filters 
e PEAK & S/N (peak measurement), 3 filters 
e QPK & S/N (quasi-peak measurement), 3 filters 
e THD+N/SINAD (distortion measurement) 1 filter 
e RMSSEL (selective RMS measurement) 1 filter 
e FILTSIM (filter simulation) 3 filters 
e RUB & BUZZ (loudspeaker measurement) 1 filter 
e WAVEFORM (DIGITAL or ANLG22kHz) 1 filter 
e 1/3-OCTAVE 1 filter 


can be selected and assigned to the ANALYZER function (see 2.7 
Analyzer Filters (FILTER Panel)). 


Note: Apart from these filters of digital design, an analog notch filter 
can be switched on additionally with the analog measurement 
functions RMS, RMS SELECT, QPK and FFT for elimination of 
individual frequency lines (see menu item Notch (Gain) in this 
section). 
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POST FFT 


ON 


OFF 


FFT Size 


Start 


Stop 


| Resolution 


Window 


ae 
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POST FFT is an FFT subsequent to the functions 


e RMS & S/N 
e THD+N/SINAD 
e WOW &FL. 


The input signal is sampled, the sampled values are stored and analyzed 
according to the selected measurement function. Subsequent to 
determination of the measurement result, an FFT is calculated and 
graphically displayed. Then, the measurement of the selected function is 
restarted and the activated filters, if any, begin to settle again. 


For more details on the FFT including all its parameters, refer to Section 
2.6.5.12. 


POST-FFT is calculated; however, it is displayed only, if the operation 
SPECTRUM has been selected in the DISPLAY panel. 

With generator sweep, the end of the POST FFT algorithm determines 
the sweep stepping, thus reducing the sweep rate! 

POST-FFT is switched on coercively, if the phase measurement is 
selected for the measurement function RMS (with two-channel 
measurement). 


POST-FFT is not calculated. 
This selection is made to achieve a maximum measurement speed. 
POST-FFT is switched off coercively, if 


e the S/N measurement or 
e the special mode TRIGGERED FIX 


is used for the RMS function. 


Enter the FFT size (256 to 8192), see 2.6.5.12 FFT. 


Only display (no entries possible) of the frequency limits of the generated 
spectrum. 


Only display (no entries possible) of frequency resolution. 


Select the window function. Possible windows and their applications, see 
2.6.5.12 FFT. 
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OFF 


0 dB 


12 dB Auto 


30 dB Auto 


Notch Freq 


AUTO 


VALUE 


GEN TRACK 


For the functions RMS & S/N, RMS SELECT, Q PK & S/N and FFT, the 
three analog analyzers offer an analog notch filter of 2nd order to be 
activated for narrow-band suppression of interfering frequency lines. 
With notch switched on, one of 3 gain factors can be selected: 


Analog notch filter off 

Analog notch filter on; no gain effective 
Analog notch filter on; gain 12 dB 
Analog notch filter on; gain 30 dB 
Note: _ If frequency components occur outside the analyzer frequency 
range, the notch gain may cause the analyzer to be overdriven. 


In this case, the notch gain is reduced step by step, which is to 
be indicated by adding "Auto" in the items 12 0B and 30 aB. 


Selection of the notch-filter center frequency. 


Center frequency of the notch filter tracks the measured frequency. 


Numerical entry of the notch filter center frequency 

Specified range: 10 Hz to 110 kHz 

Units: Hz, kHz 

Switching on VALUE causes the latest valid notch frequency to be 
displayed. When switching over from AUTO to VALUE, e.g., and the 
(external) test signal having a frequency of 117 kHz, the frequency 
displayed is 110 kHz. 


With the generator signal function set to SINE, BURST, SINE2 PULSE 
or SQUARE, the current generator frequency specified under generator 
menu item FREQUENCY is used as notch filter center frequency. Any 
other signal function leads to an error message. 


13 
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Fig. 2-20 Characteristic of analog notch filter 


1078.2008.02 


2.155 E-6 


Analyzer Functions 


Application example: quantising noise measurement 


The notch filter being subsequent to the input level stage, the fundamental wave level determines the 
dynamic range of the input circuit. The measurement range in which the fundamental wave is 
measured therefore determines the dynamic range of the quantising noise measurement. 


Settling 
Freq Settl 
Phas Settl 
Fncet Settl 


OFF 


EXPONENTIAL 


FLAT 


AVERAGE 
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Most measurements can be subceded by a settling or averaging 
procedure in order to obtain settled measured values even with settling 
DUTs. 


Exceptions and special features: 


e Settling cannot be realized with group-delay measurement, since the 
measured value is defined with varying frequency, only. 

e From the physical point of view, settling is not required with the 
measuring functions POLARITY and FILTSIM 

e The WAVEFORM tunction does not allow for selection of settling, but 
averaging (menu item Interpol). 

e The FFT function does not allow for selection of settling, but it 
provides two different averaging modes (menu item Avg Mode 
NORMAL or EXPONENTIAL). 

e The 1/3-OCTAVE function does not allow for selection of settling; 
averaging is provided by setting of the measurement time. 

e In the measurement modes J/TTER/PHAS and COMMON/INP 
Settling cannot be selected, but with measurement functions FFT and 
WAVEFORM the averaging modes described above. 


Settling process switched off; measurement result available in the 
shortest possible time. This setting should always be selected if 
maximum measuring speed is required. 


Settling with exponential course of the tolerance and resolution. 

Settling with horizontal course of tolerance and resolution. 

Arithmetic averaging of the results 

For further information, cf. 2.3.4 Settling Process 

To menu item Settling > EXPONENTIAL | FLAT: 

Number of subsequent measured values compared in the settling proces 
If value 6 is entered here, this means that the latest measured value 
compared to 5 preceding measured values. 

Specified range: 2 to 6 

To menu item Settling ~ AVERAGE 


Number of measured values used for arithmetic averaging. 
Specified range: 2 to 100 
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To menu items Settling > EXPONENTIAL | FLAT: 

The tolerance value denotes the maximally permissible deviation from 
the preceding measured value a settled measured value may have in 
order to be classed as valid by the UPL. 

The value of the maximally permissible deviation of the current 
measured value compared to the 2nd/3rd/4th and Sth last measured 
value is determined by the setting EXPONENTIAL| FLAT . 


For further information, cf. 2.3.3 "Settling Process" 
Unit: % or dB (not WOW & FL and frequency measurement) 
Specified range:0.001 % to 10 % or 

0.000087 dB to 0.828 dB 


% and dB values can be converted into one another: 


dB-value 


% value = (10 20 -1) x 100 


dB value = 20 * Ig (5value + 1) 


To menu items Settling ~ EXPONENTIAL | FLAT: 
Measured value resolution considered if the measured value does not 
satisfy the tolerance limits. 


For further information, cf. 2.3.4 Settling Process 


Specified range and units depend on instrument and measurement 
function: 
* RMS &S/N|RMS SELECT |PEAK & S/N|Q PK & S/N|DC / 
external level sweep: 
analog: 0.1 pV to 10 V; VimVlunVIdBVidBulWImWIinWIdBm 
digital: Min. FS to 0.1 FS; FS 1% FS IdBFS ILSBs | bits | A% | dBr 
¢ THD+N/SINAD | THD|MOD DIST|DFD|WOW & FL: 


0.000001 % to 10 %; %|dB 
e Frequency measurement / external frequency sweep: 
100 wHz to 10 Hz; Hz | kHz 
e Phase measurement: 
0.0001 ° to 10° °| RAD 
Min. FS: 2 (1° audio bits) however, not less than 1 uFS 


Exception: a resolution of down to 1 nFS can be entered for the external 
level sweep so that the setting procedure can also be used for very small 
levels. 
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Time-out | 


Recommended Values: 


If the settling mechanism does not recognize a stabilization of the 
measured value within the time stated under "time-out”, the test loop is 
aborted and "Input - Press SHOW I/O" output instead of a measured 
value. A gap points to the missing value in the graphical curve display of 
a Sweep. 

For further information, cf. 2.3.4 Settling Process 


Specified range: 0.001 to 10s 
Unit: s 


For the majority of measurements on AF instruments, the following settings are suitable: 


e Settling EXPONENTIAL 


e Tolerance 1% (approx. 0.1 dB) 
e Resolution:value of the last but one digit displayed in the result window, e.g., with a displayed value 
of 10.0000 Hz, this is 1 MHz 


e Time-out 1s 


SPEAKER 


Pre Gain 


Spk Volume 


+ 


Phone Out | 
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cf. 2.6.6 Headphone/Speaker Output 
cf. 2.6.6 Headphone/Speaker Output 
cf. 2.6.6 Headphone/Speaker Output 


cf. 2.6.6 Headphone/Speaker Output 


Earp 2.6.5.J 
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2.6.5.2 RMS (incl. S/N) 2. Gok, = 
Available in all analyzers. 


Analog mode: 


True rms measurements of AC voltages (frequency ranges of the analog ANALYZER instruments, see 
2.6.1. Selecting the Analyzer) of any desired waveform up to 30 V. A superimposed DC is not 
measured (AC coupling). 


Digital mode: 
The signal contents is indicated as true rms full-scale value from 0.0 to 1.0. 
Note: /f all converter bits are set, 1.0 FS (= 0.0 dBFS) is displayed. 


DC Suppres Selectable in the digital analyzer only; 
corresponding setting required for analog analyzers: AC/DC coupling, 
see 2.6.2 Configuration of the Analog Analyzers 


S/N Sequ (see 2.6.5.1 Common Parameters of Analyzer Functions) 


Note: DC suppression is only effective for the measured RMS value. 
With post-FFT a DC component is displayed even if DC 
suppression is switched on. A DC-free FFT display can only be 
obtained with the FFT measurement function. 


(Measure Time) 


Meas Time 
The rms measurement time serves to match the measurement rate to 
the signal frequency. It depends on the measurement requirements 
whether a short measuring time or high accuracy will have priority. 


Automatic matching of the measuring time to the signal frequency with 
consideration of the signal period. The measuring time is matched as far 
as possible to the input signal; with AUTO FAST, a maximum algorithmic 
error of 1% (with AUTO: 1%.) may arise. With very weak signals, the 
measuring time is limited to 1 period according to Min Freq. 


AUTO FAST 
AUTO 


Note: in the case of very noisy or distorted signals, the automatic 
measurement modes - particularly AUTO FAST - may not be 
able to detect the signal period. To avoid measurement errors, 
these signals should preferably be measured with GEN TRACK 
or - if an external generator is used - with the measurement 
mode VALUE. 
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TRIGGERED 


GEN TRACK 


1078.2008.02 


(Measure Time) 


Numeric entry of desired measuring time. Since measurement errors 
may occur when the measuring time is not matched to the period, this 
mode should be selected only if the period of the signal is exactly known 
or no other measuring mode can be used. The measurement time should 
be an integral multiple of the period (to avoid errors due to termination of 
measurements) or at least much longer than the period time (to minimize 
such errors). 


Specified range: 
ANLG 22 kHz: 100 us to 10s 
ANLG 110 kHz:100 us to 0.3 ms 
DIGITAL: 100 us to 10s 
Units: s|ms|us! min 


Special measurement mode; a single measurement (with selectable 
measuring time) is performed, as soon as the signal first exceeds a 
trigger threshold (also selectable). This measurement mode, in 
conjunction with a bursted generator signal, allows for measurement of 
the first period of a signal. 


Application. Anechoic measurements on loudspeakers, measurement of 
short signal pulses. 


Notes: 

e TRIGGERED should be selected with single-channel measurement 
with fixed voltage range, only. 

e Triggering on level thresholds can be selected using START 
CONDition LEV TRG CH1/2, also. Any measuring function (e.g., 
WAVEFORM") can be selected. The measuring mode described here 
can, however, be used for RMS measurement, only. Advantage: the 
measurement starts without delay. 

e In TRIGGERED moae, neither filters nor POST FFT nor Settling can 
be set. 


Measurement over (at least) one whole period of the generator signal. If 
required, the generator frequency is matched to the analyzer sampling 
rate. In the case of high frequencies the measurement time is extended 
to several periods to increase the measurement accuracy. 

Particularly suitable for measuring very noisy or distorted signals and for 
extremely fast sweeps. 


The period length is calculated from the signal frequency entered in the 
generator panel which is why this measuring mode should only be used 
with use of the UPL function generator. 


Note: When using the low-distortion generator, small frequency 
offsets may occur which may lead to a reduction of the 
measuring accuracy if the measuring time is coupled to the 
rated frequency. The measurement rate AUTO should be used 
in these cases. 


2.160 E-6 


— 


UPL 


Ds Gs a ew 
RMS (incl. S/N) 


The fixed integration time specified with VALUE (without consideration of the signal period) leads to 
the following consequences depending on the meas. time/signal period ratio: 


e Meas Time is integer multiple of signal period: 
Optimum integration effect. Steady display! 


e Meas Time larger than, yet no integer multiple of signal period: 
Integration effect, however beats occur in the display. 


e Meas Time smaller than signal period: 
No integration effect. AC measurement result follows the signal waveform. 


_- Unit Ch1/2 


Reference 


| Sweep Mode 


NORMAL 


BLOCK 


Notch (Gain) | 
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(see 2.6.5.1 Common Parameters of Analyzer Functions) 


(see 2.6.5.1 Common Parameters of Analyzer Functions) 


Displayed only in ANLG 22 kHz and DIG 48 kHz analyzers. 


This menu item is provided to increase the speed of frequency sweeps 
with the universal generator of the UPL. To increase the sweep speed 
the following conditions have to be fulfilled by the generator. 


e Function SINE 

e Low distortion OFF 

e Sweep control AUTO ... 
e Xaxis FREQ 

e Zaxis OFF 


Normal sweep trigger without additional speed optimization; may be used 
for any kind of sweep. 

This setting is used internally whenever one of the conditions for 
optimized sweep synchronization is not met, e.g. in the “learn mode" 
(see below). 


Speed-optimized sweep: 

The 1st sweep is always performed with the speed set under NORMAL. 
During this sweep the generator parameters for the subsequent sweeps 
are learned and stored (learn mode). 

As long as no Settings are done in the instrument, the BLOCK mode can 
use the learned parameters as from the 2nd sweep (play mode) so that 
setting times for the individual sweep points are considerable shortened. 
For reasons of speed, measured values are not indicated. Traces are 
displayed when the sweep is completed. 

During a sweep the instrument cannot be operated. If one or several 
keys are pressed during the sweep, the current sweep is terminated and 
the unit returns to the learn mode where the functions of the pressed 
keys are performed. 


Note: Settling cannot be switched on in the block mode. 


(see 2.6.5.1 Common Parameters of Analyzer Functions) 
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Fnct Settl 


| Post FFT 


ie 


Trig Level 


SPEAKER 


it 
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(see 2.7 Analyzer Filters (FILTER Panel)) 
Maximum 8 filters can be selected. 


(see 2.6.5.1 Common Parameters of Analyzer Functions) 


(see 2.6.5.1 Common Parameters of Analyzer Functions) 


Switching on the POST FFT improves the digital frequency- 
measurement result for frequencies above 4 times the FFT resolution. 
This can be noticed in particular with high frequencies and/or noisy 
signals. 


POST FFT is switched on coercively, if phase or group-delay 
measurement is switched on - with two-channel measurement. Since 
these measurements cannot be performed unless (POST) FFT is 
selected, the latter cannot be switched off until frequency measurement 
is set OFF or to FREQ again. 


The POST FFT is switched off automatically with selecting TRIGGERED 
measuring time or switching on S/N measurement. 


Note: With active Post-FFT a DC part that might exist is always 
displayed in the FFT spectrum, e.g. even when DC suppressing 
is switched off. A DC free FFT display can be achieved via 
measurement function FFT. 


(Trigger level); is displayed with Meas Time TRIGGERED, only. 
Sets the trigger threshold which determines the start of the RMS 


measurement. The trigger level applies in relation to the full-scale value 
selected under menu item Ch1/2 Range as fixed voltage range. 


Specified range:-240 to 0 dB 
Unit: % or dB 


(see 2.6.5.1 Common Parameters of Analyzer Functions) 


Fe | 2 ba, & 


2.162 E-6 


UPL RMS SELECT 


2.6.5.3 RMS SELECT (Selective RMS Value) 226:5; 3 


Nw Available in all analyzers. Selective RMS measurement with narrow bandpass or bandstop. 


DC Suppres Selectable in the digital analyzer only; 


corresponding setting for analog analyzers: 
“Coupling AC/DC", see 2.6.2 Configuration of the Analog Analyzers 


Meas Time (Measure Time) serves to match the measurement rate to the signal 


frequency. It depends on the measurement requirements whether a short 
measuring time or high accuracy will have priority. 


AUTO FAST Automatic matching of the measuring time to the signal frequency with 
AUTO consideration of the signal period. The measuring time is matched as far 
as possible to the input signal; with AUTO FAST, a maximum algorithmic 
error of 1% (with AUTO: 1%.) may arise. With very weak signals, the 
measuring time is limited to 1 period according to Min Freq. 


Note: In the case of very noisy or distorted signals, the automatic 
measurement modes - particularly AUTO FAST - may not be 
able to detect the signal period. To avoid measurement errors, 
these signals should preferably be measured with GEN TRACK 
or - if an external generator is used - with the measurement 
mode VALUE. 


VALUE Numeric entry of desired measuring time. Since measurement errors 
’ may occur when the measuring time is not matched to the signal period, 
~~ this mode should only be used if the signal period is exactly known or the 
other measurement modes cannot be used. The measuring time should 
be an integral multiple of the period (to avoid errors due to termination of 
measurement) or be at least much longer than the period (to minimize 
such errors). 


Specified range: 
ANLG 22 kHz: 100 us to 10s 
ANLG 110 kHz: 100 ps to 0.3 ms 
DIGITAL: 100 us to 10s 
Units: sIms1|usl min 


GEN TRACK Measurement over (at least) one whole period of the generator signal. If 
required, the generator frequency is matched to the analyzer sampling 
rate. In the case of high frequencies the measuring time is extended to 
several periods to increase the measurement accuracy. Particularly 
suitable for measuring noisy or distorted signals and for very fast 
Sweeps. 


The period length is calculated from the signal frequency entered in the 
generator panel which is why this measuring mode should only be used 
with use of the UPL function generator. 


Note: When using the low-distortion generator, small frequency 
offsets may occur which can lead to a reduction of the 
measuring accuracy if the measuring time is coupled to the 

~- rated frequency. The measurement rate AUTO should be used 
in these cases. 
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Analyzer Functions UPL 
ae 
Unit Ch1/2 (see 2.6.5.1 Common Parameters of Analyzer Functions) 
i. es oe eon we 
Reference (see 2.6.5.1 Common Parameters of Analyzer Functions) 
er a 
Bandwidth Bandwidth of bandpass (BP) or bandstop (BS) 

BP 1% Geometrically symmetrical bandwidth 1% 

BS 1% 

BP 3% Geometrically symmetrical bandwidth 3% 

BS 3% 

BP 1/3 OCT Geometrically symmetrical bandwidth ~ 23% 

BS 1/3 OCT 1 

(obtained from 9/2 -—== 0.2315 = 23.15%) 
/2 
BP 1/12 OCT Geometrically symmetrical bandwidth ~ 6% 
1/12 OCT ] 
glial (obtained from 4/2 — —==0.0577 = 5.77%) 
[2 

BP FAST same as BP/BS 1/3 OCT, for 40 GB attenuation only 

BS FAST but with considerably shorter settling time. 

BP FIX: Arithmetically symmetrical bandwidth using numerical entry 

BS FIX: 


sample freq. = 
fovein eT in (minimum center freq.) 
Units: Hz, KHz 


Note: _ For Third Octave filters the 0,1dB-bandwidth is reduced in order to obtain an attenuation of 3 
aB at the cut-off frequencies. Hence the effective bandwidth is lower than the theoretical 
value. 


Note: — /t may occur in the analog analyzer 110 kHz that the selection filter cannot settle - due to low 
frequencies and narrow passband or stopband. If this is the case, 
e increase the passband or stopband, or 
e increase the filter center frequency, or 
e use the analyzer 22 kHz. 
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UPL RMS SELECT 


'Gain _ Bandwidth | 
> 


0.1dB 
Ripple 


Attenuation 100qB, 


Attenuation 100d8 


: Bandpass’ 


a — 


Frequency 


Center Frequency 
Fig. 2-21 Bandpass used for selective rms measurement 


Frequency Sweep of Selective RMS Measurement 


The band center frequency of the selective rms measurement can be swept using various procedures. 
A table with a maximum of 1024 frequency entries is generated. As desired, the individual frequency 
points can be 


e calculated from user specifications (SWEEP CTRL > AUTO SWEEP | MANU SWEEP) 
e loaded from file as list sweep (SWEEP CTRL > AUTO LIST | MANU LIST) 
e derived from the individual frequencies of generator MULTISINE (SWEEP CTRL -GEN MLTSINE). 


SWEEP CTRL (Sweep Control) 
is used to select whether and how to sweep the band center frequency. 


The notch frequency of the switch-selectable analog notch filter is swept 
additionally, with analog analyzers. 


OFF The sweep system is switched off. The band center frequency can be 
selected via menu item FREQ MODE (see below). 


Note: With this setting, the sweep system is available for generator or 
analyzer sweeps. By selection of FREQ MODE and switching 
on a generator frequency sweep or external frequency sweep 
the band center frequency can be swept over the generator 
frequency or over the frequency of an external generator. 


AUTO SWEEP Pressing the START or SINGLE key causes the sweep to run 
automatically (see 2.11 Starting and Stopping of Measurements or 
Sweeps). 


The sweep parameter data are calculated from the user specifications 
(start/stop values and step size or number of points); “normal sweep 
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Analyzer Functions UPL 
| SWEEP CTRL 
—_ 
AUTO LIST Pressing the START or SINGLE key causes the sweep to run 
automatically (see 2.11 Starting and Stopping of Measurements or 
Sweeps). 


The sweep parameter data are read from a file (list sweep); 


MANU SWEEP The sweep is controlled by means of the rotary knob and/or cursor keys. 
After pressing the START key, only the first frequency of the selective 
rms measurement is set. Any further frequency is requested using the 
rotary knob or by pressing a cursor key (see 2.11 Starting and Stopping 
of Measurements or Sweeps). 

When sequencing the manual sweep, the result of the current 
measurement is not waited for, i.e., the current RMS SELECT 
measurement and an analyzer delay, if set, are aborted. 


As with AUTO SWEEP, the sweep parameter data are calculated from 
the user specifications (start/stop values and step size or number of 
points); “normal sweep 


MANU LIST The sweep sequence is similar to MANU SWEEP; the sweep parameter 
data are, however, read from a file (similar to AUTO LIST); (List Sweep). 


GEN MLTSINE (Generator multisine) 

The band center frequency of selective RMS measurement is 
subsequently set to the multisine frequencies entered in the generator 

panel (see 2.5.4.4 MULTISINE). The generator signal function is wi 
assumed to be set to MULTISINE. 


This setting is used for fast measurement of the frequency response. The 
sweep runs automatically upon depression of the START or SINGLE key 
(see 2.11 Starting and Stopping of Measurements or Sweeps). 


Notes on manual sweep: 


In order to control manual sweeps using the rotary knob or the cursor keys, the graphics panel must be 

active (full-screen or part-screen mode). When the sweep is started, the switchover to the graphics 

panel occurs automatically. The feature "manual sweep” can be used to vary the band center 

frequency with a user-definable increment. The increment is defined by a fixed STEP (with MANU 

SWEEP) or by a variable step size defined in a file (with MANU LIST). With remote control, the 

command "INIT:NEXT<n>” is used to continue. 

Subsequent to setting a new sweep point, a continuous measurement is performed on this point. All 

measured values thus obtained can be read off from the display or from the curve plot (in the form of 

crosses). With sweep sequencing, the value /ast measured is stored. 

By turning the rotary knob fast, individual sweep points can be skipped (to be recognized as gaps in the 

graphical curve display), or repeated by turning the rotary knob back. 

The measured values are indicated by crosses in the Curve Plot mode. If Scan count >1 has been 

selected in the display panel, the crosses are not deleted prior to a new character, but remain on the 

screen. With strongly fluctuating measured values, the representation approximately takes the shape 

of a bar. If sweep steps are skipped or advanced too fast, a NAN value (Not A Number) is entered. 

When reaching the end of the sweep, the complete trace (with the last measured values, respectively) 
is obtained. _” 
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UPL 


Ls G. i 3 
RMS SELECT 


Spacing 


LIN POINTS 


LIN STEPS 


LOG POINTS 


LOG STEPS 


Spacing of the sweep ranges for menu items 
SWEEP CTRL > AUTO SWEEP | MANU SWEEP 
The sweep range between Start and Stop is linearly spaced by a number 


of points which is to be entered under menu item "Points. 
The step size in Hz can be derived from the number of linear points: 


step{ He] = | Stop| Hz] - Start| Hz]| 


Points—} 


The sweep range between Start and Stop is spaced in frequency 
intervals determined by the linear step size in Hz which is to be entered 
under menu item "Step". 

The number of points can be calculated from the linear step size in Hz: 


| Stop[Hz]- Start[Hz]| 
eee + 


Points = 
Step[Hz] 

The sweep range between Start and Stop is logarithmically spaced by a 

number of points to be specified under menu item "Step”. 

The multiplier for the step size can be derived from the number of 

logarithmic points: 


The sweep range between Start and Stop is spaced using a logarithmic 
step size which is to be entered under menu item "Step” as multiplier 
without unit. 


Note: | When switching from ...POINTS to ...STEPS, no conversion is performed. The set values are 
retained in the background. When switching between LIN STEPS and LOG STEPS, the 
numerical value specified for “Steps” remains the same. 


| Start 
as | 
| Stop 
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Displayed with normal sweep only (SWEEP CTRL > AUTO SWEEP | 
MANU SWEEP). 


Entry of the start and stop value for the sweep of the band center 


frequency. 
For the specified range and units, see FREQ MODE - FIX. 
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Points Displayed with normal sweeps (SWEEP CTRL > AUTO SWEEP | 
MANU SWEEP) if the spacing LIN POINTS or LOG POINTS has been 


selected. 


Enter the number of points for the frequency sweep of the band center 
frequency. 


Specified range:2 to 1024 
Units: integer value without unit 


| Step Displayed with normal sweeps (SWEEP CTRL —~ AUTO SWEEP | 
MANU SWEEP) if LIN STEPS or LOG STEPS has been selected with 
Spacing. 


i 


Enter the step size for the frequency sweep of the band center 
frequency. 

Specified range: 

The step size must be selected such that max. 1023 single steps (= 1024 
sweep points) result. The step size must not be larger than the absolute 
difference between Stop and Start. 

For the valid specified range, see operator guidance line. 


Units with Spacing > LIN STEPS: Hz | kHz 
spacing ~ LOG STEPS: no unit, because 
of multiplier 
| 
| Filename Displayed with list sweeps only (SWEEP CTRL — AUTO LIST | MANU 


LIST) if LIN POINTS or LOG POINTS has been selected. 


File containing the frequency values for the frequency sweep of the band 
center frequency. (For the format of the sweep lists, see Appendix). 
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GEN TRACK 


FREQ CH1 
FREQ CH2 
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RMS SELECT 


Displayed with bandpass center frequency switched off, only (SWEEP 
CTRL — OFF). 


Specification of the band center frequency. 
With analog analyzers, this implies specification of the notch frequency 
of the switch-selectable analog notch filter. 


Numerical entry of a fixed bandpass center frequency, i.e., also notch 
frequency, if notch switched on (menu line NOTCH (Gain) in the analog 
analyzers). 

The minimum and maximum possible center frequency is determined by 
the instrument selected and the bandwidth specified and displayed in the 
operator guidance line. (For table with values, see below.) 


For other measurement spheres, the generator can be swept, however 
does not cause any change in frequency of the selective rms 
measurement. 


(Generator tracking) 

The bandpass center frequency - and also the notch frequency (menu 
line Notch(Gain) in the analog analyzers), if switched on - tracks the 
generator frequency. This can be varied by the user (entry of value, 
rotary knob in menu item “FREQUENCY“ of the generator) or by a 
generator frequency sweep. 

By means of the factor entered in the next menu line it can be 
determined whether the center frequency should directly track the 
generator frequency (factor = 1) or be a multiple thereof. If the factor is 
an integral multiple, it may be used for measuring single harmonics. 

The bandpass center frequency can be tracked to the generator signal 
functions SINE, MULTISINE, BURST or SINE2 PULSE", only; any other 
signal function causes an error message. 


Note: When using the low-distortion generator, small frequency 
offsets may occur which may lead to incorrect measurements if 
the band center frequency is coupled to the rated frequency 
and the actual frequency is out of the selected passband or 
stopband. The measured frequency should be used in these 
cases (FREQ MODE MEAS CH17/2). 


The bandpass center frequency - and also the notch frequency (menu 
line Notch(Gain) in the analog analyzers), if switched on, tracks the 
frequency measured on channel 1 or 2. 


Note: Switching over the input channels 12 causes the frequency 
mode FRQ CH1 © FRQ CH2 to be switched over, too. 
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Displayed only with FREQ MODE —> GEN TRACK. 


Specifies the factor by which the center frequency of the bandpass or 
bandstop filter is higher than the generator frequency. An integral factor 
>1 allows a single harmonic to be measured. With the factor 1 the 
fundamental can be selected. 


Specified range: 1 to 20 


Note: _ The factor does not affect the notch filter frequency. With GEN 
TRACK selected, the notch filter is set exactly to the generator 
frequency without considering the "factor" so that a wider 
dynamic range can be obtained through the suppression of the 
fundamental irrespective of the measurement task. 
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Displayed only with FREQ MODE — GEN TRACK in the ANLG 22 kHz 
and DIG 48 kHz analyzers. 


This menu item is used to increase the speed of frequency sweeps using 
the built-in universal generator. To increase the sweep speed the 
following generator conditions must be fulfilled: 


e Function SINE 

e Low distortion OFF 

e Sweep control AUTO to 

e X axis FREQ 

e Zaxis OFF 

| 

n addition, the following settings have to be made in the ANALYZER 
panel. 

e Freq Mode GEN TRACK 

e Notch (Gain) OFF (recommended) 
Description: 


The 1st sweep is always performed with the speed set under NORMAL. 
During this sweep the filter and generator parameters for the subsequent 
sweeps are learned and stored (learn mode). 

As long as no new settings are made in the instrument, the FAST and 
BLOCK mode can use the learned parameters as from the 2nd sweep 
(play mode) so that setting times for the individual sweep points are 
considerable shortened. 

If the start key is pressed or a instrument setting made, the (slower) learn 
mode is selected. 


Note: In the play mode, measured values are not indicated in the 
result display for reasons of speed. 


Normal sweep without additional speed optimization; may be used for 
any kind of sweep. This setting is used internally whenever one of the 
conditions for optimized sweep synchronization is not met, e.g. in the 
learn mode (see below). 


Speed-optimized sweep without any operational restrictions. Measured 
values are not indicated for reason of speed. 


Further speed optimization of sweep but in this case the instrument 
cannot be operated during the sweep. If one or several keys are pressed, 
the sweep is terminated and the FAST mode is selected where the 
functions of the pressed keys are executed. Measured values are not 
indicated for reasons of speed; traces are displayed upon completion of 
the sweep. 


(see 2.6.5.1 Common Parameters of Analyzer Functions) 
An analog notch can be switched on additionally in the analog analyzers 
to improve the stopband attenuation. 


The notch frequency is coupled directly to the band center frequency of 
the selective filter, i.e., it is selected via the menu FREQ MODE. 
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| Filter | (see 2.7 Analyzer Filters (FILTER Panel)) 
In addition to the selective filter and the analog notch, another (digital) 


filter can be selected. 


Application: Highpass filter for DC suppression. 


| Fnet Settl (see 2.6.5.1 Common Parameters of Analyzer Functions) 
SPEAKER (see 2.6.6 Headphone/Speaker Output) 


Specified range for the bandpass center frequency: 


The minimum and maximum possible center frequency is determined by the instrument selected and the 
bandwidth specified and is displayed in the operator guidance line. 


Analyzer |f, with bandwidth! fe with bandwidth|f. with bandwidth|f,. with bandwidth fe with bandwidth 
3% 1/3 OCT 112 OCT FIX: 


1% 
ANLG 22 kHz /10Hz to 21.83 kHz |10Hz to 21.61 kHz |10 Hz to 19.54 kHz | 10 Hz to 21.31 kHz DWyix _ DWrix 
5,05Hz + 5% whys = 
ANLG 110 kHz |64 Hz to 119.4 kHz | 64 Hz to 118.2kHz |64 Hz to 106.2 kHz |64 Hz to 116.6 kHz Owiix Ow iix 
35,91 HZ + —3™... fo I 
DIGITAL f fn f fy { fn Sample freq. + 0.1052E-3 + 
cemin "4005 cmin "442246 emin “40293 bWix ¢ DW tix 


2 ""N- 2 


{= Bandpass center frequency fyy=21.94 kHz 
fomin= int samen fea. (minimum center frequency) fyg=125 kHz 
f= int. sample freq.* + (useful frequency) 

bw, = bandwidth entered in numerical form 


Notes on aural monitoring of residual signal: 

Aural monitoring of the residual signal with the RMS selective measurement switched on is possible 
with the frequency-controlled universal generator (Low Dist = OFF), with setting FREQ MODE = GEN 
TRACK and the narrow bandstop filter Bandwidth = BS 1%. When the generator frequency is varied, 
the fundamental is suppressed by the bandstop filter. 

If the low-distortion generator is used (Low Dist = ON), which offers a purer spectrum but not quite 
the frequency accuracy of the universal generator, the generator frequency may be slightly outside the 
range of the BS 1% bandstop filter. Thus the fundamental is not completely suppressed. 


Remedy: 

Select a wide bandstop filter (BS 3%, BS 1/3 OCT, 1/12 OCT) orsetFREQ MODE = FIX with the 
desired center frequency for the RMS selective measurement and vary the frequency of the low- 
distortion generator in the GENERATOR panel by a few Hz to adjust the generator frequency exactly to 
the bandwidth of the bandstop filter. 

To be able to continuously monitor the residual signal, a frequency measurement must not be selected 
in the ANALYZER panel, as for a frequency measurement all filters in the UPL have to be switched off 
for a brief period of time, i.e. also the RMS-selective bandpass or bandstop filter: 

FREQ/PHASE = OFF, 


FREQ MODE not FREQ CH11!FREQ CH2. 
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2.6.5.4 PEAK, Q-PEAK (Peak and Quasi-peak Weighting incl. S/N) 2. 6,8) ci 


Available in the analyzers ANLG 22 kHz and DIGITAL. 


PEAK measurement 
Peak value detector follows the waveform without delay. 


Quasi-PEAK measurement 


Peak value detection with subsequent and defined rising and falling times. This measurement is used 
for interference voltage measurements to CCIR 468-4 and DIN 45405. 


In the peak and quasi-peak measurement, the maximum peak value of the input signal is determined 
and displayed within the monitoring interval selected under menu time "Intv Time”. Subsequently, the 
peak value memory is cleared and the next peak vaiue is searched for. The principle of operation is 
comparable to that of a maximum pointer instrument. 


As to the measurement: 


e With the use of the analog analyzer an internal DC offset is also part of the measured value. The DC 
offset can be minimized using the CALIBRAT function in the OPTION panel. 


e When applying a squarewave signal, it is bandlimited by the upper limit of the selected analyzer, 
leading to overshoots at the edges (Gibb's phenomenon). The overshoots are also measured during 
peak weighting, which may lead to a measured value exceeding the input peak. Particularly in the 
digital range, full-scale values > 1 may be measured (see 2.4 Units). 


| S/N Sequ (S/N Sequence) 
(see 2.6.5.1 Common Parameters of Analyzer Functions) 
Meas Mode (Measurement Mode) 
of PEAK measurement (see 2.4 Units). 


PK + The peak positive voltage is measured 
PK - The (absolute) peak negative voltage is measured 
PK to PK The peak-to-peak voltage is measured 
PK abs The absolute peak voltage (positive or negative) is measured 

PK + Kavs 
/ 
PK to PK PKars 

PK,,, always indicates the higher of PK+ oder PK- 


Fig. 2-22 Signal with the measurement modes 
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Intv Time (Interval Time) 


Monitoring interval for peak value detection 
Selection depends on the type of input signal and measurement sphere. 
Universal specifications cannot be made. 


FIX 50 MS 50 ms_ PEAK only 

FIX 200 MS 200 ms PEAK only 

FIX 1000 MS 1000 ms PEAK only 

FIX 3 SEC 3000 ms PEAK only 

VALUE Numerical entry. 
Range of value: 20 ms to 100 s, 
Units: s|lmsIus | min 


Notes on quasi-peak measurement: 
In order to obtain settled measured values, the measuring time 
should not drop below 3 s with triggered measurements and 
sweeps. 


Unit Ch1/2 (see 2.6.5.1 Common Parameters of Analyzer Functions) 


Reference (see 2.6.5.1 Common Parameters of Analyzer Functions) 


Notch (Gain) quasi peak only 
(see 2.6.5.1 Common Parameters of Analyzer Functions) 


union | 
Filter | (see 2.7 Analyzer Filters (FILTER Panel) 


Maximum 3 filters can be selected. 


Fnet Settl (see 2.6.5.1 Common Parameters of Analyzer Functions) 


SPEAKER (see 2.6.6 Headphone/Speaker Output) 
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2.6.5.5 DC Paebe Or Ss. 


Principle of measurement 


DC voltages can be measured from 0 to +30 V. The DC reference point is the connecting point 3 of the 
XLR female connectors (see 2.6.2). For selecting the measurement range for DC measurements, see 
2.6.2, Range Table. 


During a DC measurement, overloading of the measurement path caused by a superposed AC voltage 
causes a less sensitive range to be automatically set, which however means less measuring accuracy. 


Meas Time If the DC voltage is superposed by an AC voltage, specifying the Meas 
Time as integration time relative to the signal period of the AC voltage 
has different effects: 


Meas Time is an integer multiple of signal period: 
An integration effect results. The AC voltage is not included as part of 
the DC measurement result. Steady display! 


Meas Time larger than, yet no integer multiple of signal period: 
As above, yet beats occur in the display 


Meas Time smaller than signal period: 

No integration effect. The AC voltage is included as part of the DC 
measurement result. The DC measurement result follows the course of 
the AC voltage. 


FIX 200 MS Measuring time 200 ms 

VALUE Numerical entry. 
Specified range: 100 psto 1.5s 
Units: s!mslus! min 


Unit Ch1/2 (see 2.6.5.1 Common Parameters of Analyzer Functions) 


Reference (see 2.6.5.1 Common Parameters of Analyzer Functions) 
ee | 


Fnct Settl (see 2.6.5.1 Common Parameters of Analyzer Functions) 


SPEAKER 


S| 


(see 2.6.6 Headphone/Speaker Output) 


Kno 26.565 
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2.6.5.6 THD Measurement ah« Gin oro te 


Available in all analyzers. 


For distortion measurements, apply an extremely pure sinewave signal to the device under test. Select 
the signal frequency such that the significant components of the distortion spectrum are still below the 
upper range limit (See 2.6.1, 2.6.2, 2.6.3) of the selected ANALYZER instrument. 


A signal not meeting the requirements leads to a SHOW I/O message (see 2.3.5): 


The signal has no zero crossings and is not suitable for distortion measurements: 
*Can't find zero crossing in Signal” 


With the signal function SINE (see 2.5.4.3) in combination with the low-distortion generator (UPL-B1 
option), the generator in the UPL offers a sinewave signal meeting the high demands on its spectral 
purity. 


Principle of measurement 


The UPL offers the possibility of distortion measurements over single harmonics or combinations 
thereof (d2 to d9), the amplitudes of the single harmonics being selectively measured and their square 
sum put in relation to the total rms value. As against the THD+N measurement (see 2.6.5.7 
THD+N/SINAD measurement), broadband noise is not considered in the THD measurement due to the 
selective harmonics measurement. 


lyd22 2 
Urup [4B]=20xl0g Ud2¢ +..+Ud9 


total rms value 


¥Ud2?+...4Ud92_: ~~ square sum of selected harmonics 


Display of the measurement result: 


Apart from displaying the THD in the result display, an additional graphical (histogram) or numerical 
display of the fundamental and the individual harmonics can be switched on. This is effected by 
selection of OPERATION SPECTRUM or SPECTR LIST in the DISPLAY panel. All harmonics in the 
frequency range are indicated in the histogram. The selected harmonics which are contained in the 
result are marked by wide bars, the other ones by narrow bars, so that they can be distinguished. 


Note: if the fundamentals applied to the two measuring inputs have different frequencies, the 
frequencies indicated in the graphics refer to the channel which is displayed in trace A. 
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Total Harmonic Distortion (THD) 


(Measurement Mode) 

Select the harmonics to be measured and the way of display. The 
harmonics are then displayed above the measured value window. “THD 
2-4-6-8”, for example, means that the 2nd, 4th, 6th and 8th harmonics 
are measured. 


Any combination of harmonic distortions d2 to d9. The measurement 
result is the root from the square sum of the selected harmonic distortion 
referred to the total RMS value. Display in % or dB. 


Like SELECT di, all even harmonics distortions (d2, d4, d6, d8) being 
selected. 


Like SELECT di, all odd harmonic distortions (d3, d5, d7, d9) being 
selected. 


Like SELECT di, all harmonic distortions (d2 to d9) being selected. 


Any combination of harmonic distortions d2 to d9. The measurement 
result is the root from the square sum of the selected harmonic distortion, 
display as RMS value (with any level unit). 


Like LEV SEL di, all even harmonics distortions (d2, d4, d6, d8) being 
selected. 


Like LEV SEL di, all odd harmonic distortions (d3, d5, d7, d9) being 
selected. 


Like LEV SEL di, all harmonic distortions (d2 to d9) being selected. 


is displayed only, if either SELECT di or LEV SEL di has been selected 
with Meas Mode. 


Upon selection of the desired harmonic distortions using the T and L 
keys, the harmonic distortion measurement can be selected (Vv) or 
disabled by pressing the SELECT key. 
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FAST 


PRECISION 


Unit 


Reference 
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UPL 


(Dynamic Mode) only with analog analyzers, 
determines the possible dynamic of the measurement result and thus the 
measurement rate. 


A fast measurement with less dynamic is performed. 


The measurement is performed with higher dynamic and with the analog 
notch filter cut in. The notch filter is suitable for measurements up to 22.5 
kHz - i.e. there are no restrictions in the ANLG 22-kHz instrument. 
Signals with a fundamental < 22.5 kHz can be measured in the ANLG 
110-kHz instrument. Signals with a fundamental > 22.5 kHz cause the 
error message "Frequency exceeds notch range" to be output. 


The measuring time is longer in the PRECISION mode. 


(see 2.6.5.1 Common Parameters of Analyzer Functions) 


(See 2.6.5.1 Common Parameters of Analyzer Functions) 
only available in level measurement modes (LEV...). 


This value may be entered manually if desired. Otherwise, the current 
RMS value will be automatically entered, if the reference value of INPUT 
DISP RMS is stored with the STORE (or STORE CH1 or STORE CH2) 
function. 
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UPL Total Harmonic Distortion (THD) 
_ Fundamental Specifies how the fundamental is to be determined. 
ad AUTO UPL automatically determines the fundamental (during a THD 
measurement). 
VALUE AUTO should always be used when the signal is derived from a low- 


distortion generator or an external generator and the signal has not an 
extremely high harmonic content. 


Numerical entry of fundamental 

Specified range: 

ANLG 22 kHz: 6 Hz to 21.9 kHz 

ANLG 110 kHz: 38 Hz to 125 kHz 

DIGITAL: sample frequency/8192 to useful bandwidth 


Useful bandwidth = sample frequency * 117/256 


VALUE should be preferred for signals with a high harmonic content 
derived from an external generator. 


GEN TRACK UPL takes the fundamental from the frequency setting of the generator. 
This improves the setting accuracy for signals with a high harmonic 
content. 


GEN TRACK should be used when the signal is derived from the internal 
universal generator. 


— Note: When the internal low-distortion generator is used, the generator 
frequency is accurately measured and the fundamental 
corrected, if required. Thus the measurement result is not 
influenced by the frequency inaccuracy of the generator (e.g. 
temperature drift). 


Graphical presentation of THD measurement 
results 

in the form of a histogram see 2.10.1 and 
2.10.2 


Reference 


= FREQUENCY EQ 

- Meas Time SUPERFAST 
- Unit Chi Hz 

- Ref Freq VALUE: 


1060 .6 
Freq Sett! OFF 


& FUNCTION — THD 

- Meas Mode All cuen dip 
- Unit 45 | or 
- Fundament] AUTO 

- Fnet Settl OFF 


Fnet Settl (see 2.6.5.1 Common Parameters of Analyzer Functions) 


w SPEAKER (see 2.6.6 Headphone/Speaker Output) 
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2.6.5.7. THD+N/SINAD Measurement (Total Harmonic Distortion+ Noise) 2-6- o, 7 


Available in all analyzers. 


For THD or SINAD measurements, apply a highly pure sinewave signal to the device under test. Select 
the signal frequency such that the significant components of the THD spectrum are still below the 
upper measurement limit (see 2.6.1, 2.6.2, 2.6.3) of the used ANALYZER instrument. 


If the signal offered does not meet the requirements, a SHOW I/O message is output (see 2.3.5): 
e Inthe frequency range, the fundamental wave cannot be found: 
"Can't find fundamental" 


e The frequency of the found fundamental wave is less than the lower limit value (for its calculation, 
see below, Fundamental VALUE): 


”Fundamental too low” 


With the signal function SINE (see 2.5.4.3) in combination with the low-distortion generator (UPL-B1 
option), the generator in the UPL offers a sinewave signal meeting the high demands on its spectral 
purity. 


Principle of measurement 


The fundamental is filtered out and the remaining energy consisting of harmonics and broadband noise 
within the band limits specified under "FrqLim Low" and "FrqLim Upp" is calculated in one or several 
FFT procedures. The user can select the size of the first FFT for starting the calculation, 

e implicitly by selecting measurement time (with post FFT switched off) 

e explicitly by selecting FFT size (with post FFT switched on). 

A compromise has to be made between measurement speed and measurement accuracy. If the FFT 
size is not sufficient to measure the fundamental of the measurement signal, the FFT size and if 
required the zoom factor can be increased in steps. 

The energy of the noise and harmonics can either be displayed as an rms value or related to the total 
rms value, the total rms value being bandlimited to "FrqLim Upp". The selection is made under the 
menu item "Meas Mode". Depending on the selected measurement mode, different units are used: 

e VorFS for rms display 

e % or dB for the ratio display 

In the measurement modes NOISE and LEVEL NOISE, all harmonics are filtered out in addition to the 
fundamental. With every harmonic also the noise energy of the respective sideband is filtered out. In 
the case of very low frequencies - and theoretically a great number of harmonics - a considerable 
amount of the noise energy is thus lost. These measurement modes should therefore only be used for 
higher frequencies (> 100 * FFT resolution) and large FFT size. 


Measurement limits 


The lower frequency limit for the signal is 10 Hz (or 20 Hz in the ANLG 110 kHz). The frequency of the 
fundamental must be limited at the upper end so that the harmonic to be measured is still below the 
limit frequency of the analyzer used or below the selected "FrqLim Upp". For measurements in the 
dynamic mode PRECISION, the fundamental (in the ANLG 110 kHz analyzer) should not be higher 
than 22.5 kHz (upper frequency limit of built-in analog notch filter). 

For noise measurements (in the measurement modes NOISE and LEVEL NOISE, with harmonics not 
being taken into account) the fundamental must be at least 36 times the minimum resolution (displayed 
under Post FFT). In the ANLG 22-kHz analyzer and at a sampling rate of 48 kHz in the digital analyzer, 
a lower limit of 105.6875 Hz is obtained, in the ANLG 110 kHz analyzer 675 Hz. 

THDN Post FFT is only possible if the fundamental of the measurement signal is by a multiple 
(depending on the selected analyzer) above the resolution selected under Post FFT (see FFT size). To 
reduce the resolution and thus the lower frequency limit, the FFT size may have to be increased. 
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Measurement speed 


The measurement speed depends on the (selected) FFT size and the required dynamic measurement 

range. 

The required FFT size is obtained from the frequency of the signal to be measured and the desired 

accuracy. The wider the FFT, the finer the frequency resolution and the lower the lower frequency limit. 

Consequently, a wide FFT has to be used for low frequencies or high accuracy requirements so that a 

longer measurement time has to be accepted. 

For measuring particularly low-distortion signals, the measurement range can be extended by selecting 

the Precision mode with the result that the measurement time is doubled. 

To obtain the highest possible measurement speed, two parameters can be optimized: 

e Select smallest FFT size or adapt the FFT size to the fundamental of the measurement signal. The 
FFT size should be large enough so that the fundamental to be measured is at least 10 times 
greater (8.5 times in the ANLG 110, 12 times in the digital analyzer) as the resolution displayed 
under Post FFT. Only then can be total signal be measured with one single FFT. If the UPL 
generator is used as a signal source, Fundamental GEN TRACK and FFT Size 512 ("Meas Time 
SUPERFAST".) should be selected. 

e Select Dynamic Mode FAST if the signal does not require the full dynamic measurement range. 


Display of measurement result: 


In addition to the total harmonic distortion (in the result display), its frequency spectrum can also be 
represented graphically or numerically as POST FFT. This is effected by selection of OPERATION 
SPECTRUM or SPECTR LIST in the DISPLAY panel. 


U 
Grundwelle 


2 XN x Aufldsung der FFT 


d, 


nef idclalathnn 


|, UMM 


Frq Lim Low Frq Lim Upp 
VILLAS = SV «Ud? + Uda? +... + Unoise?  (Grundwelle ausgefiltert) 
= Gesamteffektivwert 
Fig. 2-23 
N= 12 for digital analyzer 


10 for ANLG 22 kHz 
8.5 for ANLG 110 kHz 
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2 2 2 
Ugo ty Ft nian 


total rms value 


UTHD+N[9B]=20*log 


THD+N measurements provide negative dB-values, SINAD measurements result in positive dB- 
values. The magnitudes of the values are identical. 


(Ugo? +U yg? +-+U noise” = Square sum of all harmonic distortions+ noise within the 


frequency range specified under FrqLim Low and FrqLim Upp. 


Meas Mode | (Measurement mode) 
Selection of the measurement and display modes. The measurement 


mode selected is displayed above the measured value window. 


THD+N The THD including noise is measured, the result is the root from the 
square sum of the selected harmonic and the noise voltage, referred to 
the total RMS value, display in % or dB. 


SINAD Like THD+N, however, displayed as reciprocal value; display only 
(positive) dB. 


NOISE The noise is measured, only; the noise voltage referred to the total 
RMS value is obtained as result, display in % or dB. 


LEVEL THDN The THD including noise is measured, the result is the root from the 
square sum of the selected harmonic and the noise voltage, display of 
the rms value (in any level unit). 


LEVEL NOISE The noise is measured, only; the noise is obtained as result, display of 
the rms value in % or dB. 


Dyn Mode (Dynamic Mode) only in the analog analyzers 
Determines the possible dynamic of the measurement result and thus the 


measurement rate. 


FAST A fast measurement with low dynamic is performed. 


The measurement is performed with higher dynamic and with the analog 
notch filter cut in; the measuring time increases, correspondingly. 

The notch filter is laid out for measurements up to 22.5 kHz - i.e. there 
are no restrictions in the ANLG 22-kHz instrument. Signals with a 
fundamental < 22.5 kHz can be measured in the ANLG 110-kHz 
instrument. Signals with a fundamental > 22.5 kHz cause the error 
message "Frequency exceeds notch range" to be output. 


PRECISION 


The measuring time is longer in the PRECISION mode. 
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UPL THD+N/SINAD 
| ee 
| Rejection Displayed only in the analog instruments with the Dyn Mode FAST. 
NARROW The fundamental is suppressed extremely narrowband. Thus, 
interference components can be recognized which are very close to the 
carrier. 
WIDE To suppress the fundamental, a notch filter is used with a characteristic 


which was in the past commonly used in analog measuring instruments. 
The measured values are improved due to the broadband filtering, since 
harmonic components close to the carrier are also suppressed. 

This mode should be used if the measurement results are to be 
comparable to those of analog instruments. 


Meas Time (Measurement time) 
The measurement time is used to adapt the measurement speed to the 


required accuracy. To obtain a higher measurement speed the (initial) 
FFT size is reduced. 


SLOW Measurements are performed with the greatest FFT size (8k zoom FFT). 
Additional FFTs (with a higher zoom factor) are only required for 
extremely low frequencies. This setting should be selected in particular 
when only the noise (NOISE or LEVEL NOISE) is measured so that 
harmonics are suppressed with a bandwidth as narrow as possible. 


FAST The initial FFT is measured with reduced FFT size (2 k). With low 
frequencies, additional FFTs (with more points and a higher zoom factor) 
are required. 


SUPERFAST The initial FFT is measured with the smallest FFT size (0.5 k). Additional 
FFTs (with more points and a higher zoom factor) may be required. This 
setting should only be selected if the measurement result need not be 
too accurate and the frequency of the signal to be measured is not very 
low. 


Note: With post-FFT switched on, the FFT size can be set as required 
irrespective of the settings made here, i.e. the selected 
measurement speed is ignored. 


Unit (see 2.6.5.1 Common Parameters of Analyzer Functions) 


| Reference (See 2.6.5.1 Common Parameters of Analyzer Functions) 


only available in level measurement modes (LEV...). 


This value may be entered manually if desired. Otherwise, the current 
RMS value will be automatically entered, if the reference value of INPUT 
DISP RMS is stored with the STORE (or STORE CH1 or STORE CH2) 
function. 
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Fundamental 


AUTO 


VALUE 


GEN TRACK 
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Determines how to obtain the fundamental frequency. 
UPL determines the fundamental frequency automatically (while the 
THD+N measurement is being performed) 


Numerical entry of fundamental frequency. 
Specified range: 


ANLG 22 kHz: 10.0 Hz to 21.9 kHz 
ANLG 110 kHz: 20 Hz to 120 kHz 
DIGITAL: 12 * sample freq. /8 * 8192 to sample 


freq. * 117/256 


The setting VALUE should preferably be used for signals with a high 
harmonic content when an external generator is used as a signal source. 


UPL takes the fundamental from the frequency setting of the generator. 
This increases the setting accuracy for signals with high harmonic 
content and increases the measurement speed. 


If the frequency of a fundamental cannot be measured with the set FFT 
size, the FFT size is increased such that the measurement can be 
performed with a single FFT (or 2 FFTs in the precision mode). Thus the 
highest possible measurement speed can be obtained for any generator 
frequency with the setting FFT Size 512. 


Setting GEN TRACK is to be used when the signal is derived from the 
internal generator. 


Note: When the internal low-distortion generator is used, the generator 
frequency is accurately measured in the measurement modes 
NOISE or LEVEL NOISE and the dynamic mode PRECISION 
and the fundamental is corrected, if required. Thus the 
measurement result is not influenced by the frequency 
inaccuracy of the generator (e.g. temperature drift). This does 
not affect the measurement speed, however. 
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| Filter 


OFF 

A weighting 

C MESSAGE 
CCITT 

CCIR wtd 
CCIR unwtd 
DEEM 50/15 
DEEMPH 50 
DEEMPH 75 
DEEMPH J.17 
RUMBLE WTD 
RUMBLE UNW 
DC NOISE HP 
CCIR ARM 
IEC TUNER 


|  FrqLim Low 


ae 


FrqLim Upp 


Sd oe 7 
THD+N/SINAD 


The THD+N measurement result can be weighted using one of 14 filters 
(see 2.7.1). 


CCIR unwtd is not available in the ANLG 110-kHz instrument. 


Lower band limit of THD+N / SINAD measurement function. This limit 
does not influence calculation of the total RMS value. 

Specified range: 

ANLG 22 kHz: 10.0 Hz to 21.93 kHz 

ANLG 110 kHz: 20.0 Hz to (120 kHz - 62.5 Hz) 

DIGITAL: sample freq./ (2 * 8192) to (sample freq. * 
0.45294) 


Upper band limit of THD+N / SINAD measurement function 

Specified range: 

ANLG 22 kHz: (FrqLim Low + 8.79Hz) to 21.94 kHz 

ANLG 110 kHz: (FrqLim Low + 62.5Hz) to 120 kHz 

DIGITAL: (FrqLim Low + sample freq. / 5461.3) to sample 
freq. * 117/256 


Note:  /f the fundamental of the measurement signal is above "FrqLim 
Upp", relative measurements (THDN, SINAD and NOISE) are 
not useful because the energy of the fundamental has been 
filtered out in the reference signal. In this case an error message 
is output. 


Only harmonic distortions and noise components within the band limits are used in the calculation. 


Only frequencies below FrqLim Upp are considered in the calculation of the total RMS value. 


Fnct Settl 
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(see 2.6.5.1 Common Parameters of Analyzer Functions) 
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POST FFT 


FFT Size 


512 

1024 
2048 
4096 
8192 
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(see 2.6.5.1 Common Parameters of Analyzer Functions) 


There is no post-processing of measuring data for POST FFT, the 
measurement can thus be terminated faster. 


After obtaining the result of the THD+N measurement, the measured 
data are prepared for POST FFT display. The display can be selected in 
the DISPLAY panel. Only FFT Size of the following five FFT setting 
parameters can be modified, all others are displayed. 


Note:  /f the selected FFT size is too small, the POST FFT cannot be 
displayed. 


FFT size used for THDN calculation and post-FFT display, adjustable 
between 512 and 8192 in steps of 2. 


A larger FFT size (i.e. more calculated points) yields a finer frequency 
resolution and thus a lower frequency limit and higher accuracy but 
longer measurement times. 


The FFT size selected determines the display of the post FFT and the 
original zoom FFT used for THDN calculation. if the FFT size is not 
sufficient to resolve the fundamental, the following results are obtained 
has the following consequences: 


e The post FFT cannot be displayed; an error message is indicated in 
the graphics display. 


e Additional FFTs with an increased number of points are automatically 
calculated; the measurement time is extended accordingly. 


To be able to perform a Post FFT, the fundamental must be above the 
displayed resolution (see below) by a defined factor. This factor is as 
follows: 


12 for (LEVEL) THDN and SINAD in the digital analyzer, 

10 for (LEVEL) THDN and SINAD in the ANLG 22 kHz analyzer, 
8,5 for (LEVEL) THDN and SINAD in the ANLG 110 kHz analyzer, 
36 for all (LEVEL) NOISE measurements. 


If required, the FFT size has to be increased or the ANLG 22 kHz 
instrument has to be selected. 


To avoid additional FFTs (because the FFT size is too small) without 
having to switch to a larger and thus slower FFT, "Fundamental GEN 
TRACK" should be selected when the internal generator is used. With 
this setting the fundamental is known before the 1st FFT so that the 
calculation can be started with the smallest possible FFT (= FFT size). 
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THD+N/SINAD 


Always RIFE VINC 2 (analog) or RIFE VINC 3 (digital) 


Note: For more specialized applications the parameter 
"tthan" may be used to select the FFT window to be used 
for the THD+N measurement. 


Display value, not identical with FrqLim Low 
Display value, (useful bandwidth), not identical with FrqLim High 


The display value determines the lower limit frequency for the 
measurement. 


(see 2.6.5.1 Common Parameters of Analyzer Functions) 


Aural monitoring of the residual THD+N signal is described in section 
2.6.6 Headphone/Speaker Output; Example of application: Monitoring 
the distortion component of a signal. 


Ease 2.6.5.7 
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2.6.5.8 MOD DIST (Modulation Distortion) 2st. 8 


Available in all analyzers. 


For modulation distortion measurements, apply a frequency mixture consisting of a low-frequency 
interfering sinewave signal (e.g. 60 Hz) and a high-frequency useful sinewave signal (e.g. 7 kHz) to the 
device under test. The amplitude of the interfering signal should be equal or higher than that of the 
useful signal. According to DIN IEC 268 Part 3, a peak amplitude ratio of interfering : useful signal = 4 : 
1 should preferably be selected. 


When the signal offered does not meet the requirements, a SHOW I/O message (see 2.5.3) is output: 


e Useful signal is not in the frequency range from 2 kHz to 110 kHz: 
Cannot find high tone in the range from 2 to 110 kHz.” 

e Interfering signal is not in the frequency range from 0 Hz to 1100 Hz: 
”Cannot find low tone in the range from 0 to 1100 Hz.” 


With the signal function MOD DIST (see 2.5.4.7), the UPL generator offers by the above frequency 
mixture, allowing the frequencies and amplitude ratio of interfering and useful signal as well as the 
level to be specified. Total level and useful frequency can be swept. 


Principle of measurement 


Unaffected by noise due to selective measurement, the UPL measures the intermodulation products of 
2nd and 3rd order in Jine with DIN IEC 268 Part 3 and does the square sum of the intermodulation 
products. (Contrary to the DIN IEC 268 Part 3 Recommendation, the total modulation distortion is 
measured to permit comparisons with the hitherto commonly used SMPTE measurement procedures). 


f1 (interfering signal) 


f2 (useful signal) 
d2 d2 
d3 d3 
| 
—<———— te 24 : | | 
01 O02 038 O04. 0,5 87 88 89 90 91 92 93 Frequency in kHz 
d2 = Intermodulation product of 2nd order 
d3 = Intermodulation product of 3rd order 
Fig. 2-24 
Modulation distortion of 2nd order Modulation distortion of 3rd order 
dm2 = Mazen dm3 _ Yir2-2ry}+Uiresery 
(12) Uta) 
Square sum: 
dm(2 +3) =v¥dm22 +dm32 MOD DIST [dB] = 20 * Ig (dm(2+3)) 


Display of the measurement result: 
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Fie bende 8 
Modulation Distortion (MOD DIST) 


In addition to displaying the total intermodulation distortion in the result display, an additional graphical 
(histogram) or numerical display of the useful frequency and the signal frequency and of the individual 
intermodulation products can be switched on. This is effected by selection of OPERATION 
SPECTRUM or SPECTR LIST in the DISPLAY panel. 


Note: _ /f the intermodulation signals applied to the two measuring inputs have different frequencies, 
the frequencies indicated in the graphics refer to the channel which is displayed in trace A. 


FAST 


PRECISION 


Unit 


SPEAKER 


————————————— 


Out 


STATUS | 
— GENERATOR PANEL — 
= INSTRUMENT ANALOG 


AUTO 
= FUNCTION — MOD DIST 
= Dyn Node PRECISION 
= Unit dB 


Input PEAK GEN RUNNING 


Hie, 5 i {. Ew y Ea aL. A: TERM 2: TERM 
Yi 164. aa dB Ew 6736 Lae | Jan 22 1996 


(Dynamic Mode), with analog analyzers, only. 
Determines the possible dynamic of the measurement result and thus the 
measurement rate. 


A fast measurement with less dynamic is performed. 

If the measured value is better than 55 dB (analog 22 kHz) or 40 dB 
(analog 110 kHz), the measurement is performed with higher dynamic 
range and analog notch filter cut in. The measuring time increases, 


correspondingly. If the intermodulation value of the signal drops below 50 
to 55 dB, the measurement is performed in FAST mode. 


(see 2.6.5.1 Common Parameters of Analyzer Functions) 


(see 2.6.5.1 Common Parameters of Analyzer Functions) 


(see 2.6.5.1 Common Parameters of Analyzer Functions) 


“(Ad (XK) a(A) 
Fato.es ap] [6.9400 kHz | Fies.69 ap | 
fod Dist ai, us GEM FREQ /Hz 
4 


dB 


Graphical presentation of MOD DIST measurement 
results in the form of a histogram see 2.10.1 and 2.10.2 


Emo 9.6. 5; 
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2.6.5.9 DFD (Difference Frequency Distortion) pe 6, Se] 


Available in all analyzers. 


To measure the difference frequency distortion of 2nd or 3rd order, apply a frequency mixture to the 
device under test. The frequency mixture is to consist of two sinewave signals of the same amplitude 
with, to DIN IEC 268 part 3, an arithmetic mean frequency out of the one-third octave band (5, 6.3, 8, 
10, 12.5, 16, 20 kHz). A frequency offset of 80 Hz is to be selected, preferably. 


Frequency limits for do- and d3-measurements: 
2fo-f; must still be within the frequency range of the instrument set (see 2.6.1). 
When the signal offered does not meet the requirements, a SHOW I/O message is output (see 2.3.5): 


e The frequency difference is higher than 1100 Hz: 

”Frequency difference of IMD tones seems to be too large; (> 2100.0 Hz)” 
e The frequency difference is less than 70 Hz: 

”Frequency difference of IMD tones seems to be too small; (<70.0 Hz)” 
e The levels of the two sinewave signals differ by more than 20 %: 

”Level of IMD tones seems to be too different; (more than 20 %)” 


Note: A level check of IMD tones is not performed in the measurement modes to IEC 118. A DFD 
measurement can therefore be carried out even in the case of strongly distorted IMD signals 
(e.g. because of the frequency response of the DUT or the transmission path). 


With the signal function DFD (see 2.5.4.8), the UPL generator offers the above frequency mixture. The 
mean frequency, frequency difference and total amplitude can be specified by the user. 


Principle of measurement 


With the Meas Mode dp or d3 selected, the UPL measures selectively. Thus being unaffected by noise, 
the intermodulation products of 2nd or 3rd order are measured in accordance with DIN IEC 268 part 3. 


2nd order 3rd order 


3rd order intermodul- 
ation products 


fF 


cennnenheen 


= <— frequency 2 


frequency difference 


Fig. 2-25 
Difference frequency distortion of 2nd order: Difference frequency distortion of 3rd order: 
Un, -1)| Ucar, -1y|+|Uor, -t) | 
(fg ~ fy) (2h ~f,) (2f, ~ fo) 
d. [dB] fei) 0 d, [dB] = 20x\g — ‘= to IEC 268 
2xU i, ) 2xUy,,) 
Gin = Un. 5 
(fo 1) 2 
d, sty =aeiety |e Apa a0e1, Cel to IEC 118 
(fh) (f2) 
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Display of measurement result: 


In addition to displaying the difference frequency distortion (d2 or d3) in the result display, an additional 
graphical (histogram) or numerical display of the center frequency and the difference frequency 
(according to the meas. mode selected) and of the individual intermodulation products can be switched 
on. This is effected by selection of OPERATION SPECTRUM or SPECTR LIST in the DISPLAY panel. 


Note: _ /f the intermodulation signals applied to the two measuring inputs have different frequencies, 
the frequencies indicated in the graphics refer to the channel which is displayed in trace A. 


_ Meas Mode Measurement mode for selecting the order of the intermodulation product 
and the measurement standard used. 


d2 (IEC 268) Measurement and display of 2nd order intermodulation products referred 
to twice the "upper frequency" (to IEC 268). 


d3 (IEC 268) Measurement and display of 3rd order intermodulation products referred 
to twice the "upper frequency" (to IEC 268). 


d2 (IEC 118) Measurement and display of 2nd order intermodulation products referred 
to the “upper frequency" (to IEC 118). 


d3 (IEC 118) Measurement and display of 3rd order intermodulation products referred 
to the "upper frequency" (to IEC 118). 


Note: | Measurements to IEC 118 are mainly used for hearing aids. 
Due to the different formulae, the d2 measurement to IEC 268 
yields a result better by 6 aB. 


Dyn Mode Dynamic Mode, only for analog Meas Mode -> 42; 
determines the possible dynamic of the measurement result and thus the 
measurement rate. 


FAST A fast measurement with less dynamic is performed. 


PRECISION If the measured value is better than 50 dB, the measurement is made 
with higher dynamic. The measuring time increases, correspondingly. If 
the intermodulation value of the signal is below 50 dB, the measurement 
is performed in FAST mode. 


| 
a 


| Unit (see 2.6.5.1 Common Parameters of Analyzer Functions) 
Fnet Settl (see 2.6.5.1 Common Parameters of Analyzer Functions) 
ee ee eee | 
SPEAKER (see 2.6.5.1 Common Parameters of Analyzer Functions) 
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45 DFD-d3 C1, vs GEN FREQ “Hz 


= Fnet Settl OFF 
—— DISPLAY PANEL ——— 


= OPERATION SPECTRUM 
= TRACE § — FUNC CHI 
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UPL Wow & Flutter 


2.6.5.10 Wow & Flutter 4,605; FP 


Available only in the instruments ANLG 22 kHz and DIGITAL. 


Measurement of the frequency deviation of a recording device (wow & flutter). To this end, a sine tone 
with fixed frequency (usually 3.15 kHz or 3.00 kHz) is reproduced by a reference sound carrier. During 
its reproduction, frequency errors occur because of cyclic variations. Frequency distortion is specified 
in percent of the carrier frequency. These deviations are determined using different weighting filters 
and methods depending on which standard is applied. 
Principle of measurement 
The input signal is limited symmetrically to the test frequency (3 kHz to NAB and JIS, 3.15 kHz to DIN) 
using a bandpass filter (passband width 1000 Hz, attenuation 80 dB, Bessel characteristic), and is 
subsequently subjected to FM demodulation. The demodulator output is sampled at 1/16 of the original 
sampling frequency and stored for POST FFT. A higher sampling rate is not useful because the signal 
is band-limited. Following a bandpass which can be cut in, the respective weighting is selected 
depending on the standard. 
| Standard Set the standard applying to the measurement: 
DIN/IEC Standards: DIN 45507 / IEC 386 / CCIR 409-2 
Reference frequency: 3150 Hz 
Weighting filters: weighted: bandpass, center frequency 4 Hz 
unweighted: highpass, 0.5 Hz 
Weighting method: quasi-peak, 
time constants: rising time: 30.8 ms, 
falling time: 606 ms 
NAB Standards: NAB Rec. 
Reference frequency: 3000 Hz 
Weighting filters: weighted: bandpass, center frequency 4 Hz 
unweighted: highpass, 0.5 Hz 
Weighting method: averaging the detected 
frequency error signal, 
time constant: 300 ms 
JIS Standards: Japan Industry Standard 
Reference frequency: 3000 Hz 
Weighting filters: weighted: bandpass, center frequency 4 Hz 
unweighted: — highpass, 0.5 Hz 
Weighting method: rms weighting, integration time 2 sec 
Ma wit 2Sigma5s The 2-sigma weighting to IEC 386/1988 is implemented in the UPL. Its 
asia lial. 2 Sigma 10s purpose is to determine a threshold for the wow and flutter value at which 
5 % of the measured values have a magnitude that is higher than this 
threshold, ensuring that sporadically occurring outliers do not affect the 
measurement result. 
The integration time is selectable: 5 or 10 seconds. 


Weighting 


1078.2008.02 


The measurement is weighted using a weighting filter, bandpass 4 Hz. 


Weighting filter off, highpass 0.5 Hz. 
Maximum weighting bandwidth in both cases: 200 Hz 
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UPL 


Frequency response of weighting filter (to DIN 45507, IEC 386, CCIR Rec. 409-2): 


GAIN [dB] 


Fig. 2-26 Frequency response of weighting filter 


Unit 


Fnet Settl 


te 


Post FFT 


ON 


OFF 


FFT Size 


Resolution 


SPEAKER 


Hee 
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(cf. 2.6.5.1 Common Parameters of Analyzer Functions) Po Ae (#7 
The W&F measurement result can be indicated in %, only. 


(see 2.6.5.1 Common Parameters of Analyzer Functions) re ail“ 7 


(see 2.6.5.1 Common Parameters of Analyzer Functions) 

Display of the frequency spectrum of the data which have been FM- 
demodulated and weighted with the weighting filter. The wow and flutter 
measurement is aborted after about 2 seconds with POST FFT selected. 
The demodulated data are subsequently used for calculation of an FFT. 


No POST FFT (thus no interruption of the measurement). 
Enter FFT size (256 to 8192). (see 2.6.5.12 FFT). 


Select the window function; possible windows and their applications, see 
2.6.5.12 FFT. 


Display of the frequency limits of the generated spectrum (no entry). 
Since the demodulator stage samples by the factor 16, the upper limit of 
the spectrum is 

127/256 * sampling rate / 16 
(For sampling rate, cf. 2.6.1 Selecting the Analyzer). 


Display of frequency resolution (no editing). 


(see 2.6.5.1 Common Parameters of Analyzer Functions) 


2.194 E-6 


UPL Polarity Test 


2.6.5.11 POLARITY (Polarity Test) A+, 5. II 


Available in all analyzers. 


The POLARITY measurement serves to check whether a device under test passes on an applied signal 
with the same polarity or with reversed polarity. To this end, set the POLARITY function on the 
generator (see 2.5.4.11) and apply the generator test signal (SINEZ BURST signal) to the DUT. 


Principle of measurement: 
The analyzer weights and displays the polarity of the DUT output signal. In order for the convention 


without polarity reversal= "+1 Pol" is displayed 
with polarity reversal = ”-1 Pol” is displayed 


to be true, a positive SINE? BURST signal must be applied to the DUT. The UPL generator provides a 
suitable signal function (POLARITY) for this purpose. 


An external signal can also be applied to the DUT provided that a suitable SINE? BURST signal is 
used. 


Display 
DUT +1 POL 
lh Neal Ne without. = -__-”*»\X’_ _”-\\ =) — 
polarity reversal CH 1 
eaten aie aos! 
f DUT -1 POL 
polarity reversal CH2 
Fig. 2-27 
SPEAKER (see 2.6.5.1 Common Parameters of Analyzer Functions) 


Exp ade Je 
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2.6.5.12 FFT (Spectrum) 2.0.5,1% 


Available in all analyzers. 


Spectrum display of the unfiltered input signal, transforming into the frequency range being effected by 
way of the so-called fast Fourier transform (FFT). The graphical or numerical display of the FFT can be 
selected in the DISPLAY panel (menu item OPERATION). The graphical display is in line with the 
parameters set in the DISPLAY panel. The section to be displayed (in the x and y directions) can be 
selected independent of the frequency range and zoomed zone selected in the ANALYZER panel. If, 
due to inappropriate settings in both panels, a result is outside the visible screen , this can be remedied 
quickly by selection of the AUTO scaling for the X and the Y-axis (see also 2.10 Graphical Data 
Presentation (DISPLAY and GRAPHICS Panels)). 


Note: Spectrum display of a filtered input signal is possible by way of menu item POST FFT of the 
function RMS & S/N. 


DC Suppres (see 2.6.5.1 Common Parameters of Analyzer Functions) 


Selectable in the digital analyzer only; corresponding setting for analog 
analyzers: 
"Coupling AC/DC", see 2.6.2 Configuration of the Analog Analyzers 


Note: | With DC suppression switched on, the measurement time for 
FFT is approx. 200 ms longer. 


| Unit Ch1/2 Selection of the unit for the display of the RMS value for channel 1 or 2, 
respectively. 
(cf. 2.6.5.1 Common Parameters of Functions) 


The selection entered here is referred to for display of the spectrum in 
the DISPLAY panel, as standard. However, it may be overwritten in the 
DISPLAY panel (by entry under menu item Unit of TRACE A or B). 


Reference (see 2.6.5.1 Common Parameters of Analyzer Functions) 


| Chan Delay (interchannel delay) 

Delay compensation of the DUT by entering the time by which channel 1 
is to be delayed with respect to channel 2. If channel 2 has a shorter 
delay than channel 1, this can be compensated for by entering a 
negative value. 

Delay compensation is of relevance to phase measurements, as time 
discrepancies between the two test signals result in a phase shift 
dependent on the current frequency, which may corrupt the phase- 
measurement result. 


ih 


Specified range: -10s to+10s 


Note:  /f zoom FFT is switched on, interchannel delay cannot be 
selected, it is set to 0 internally. 


| Notch (Gain) (see 2.6.5.1 Common Parameters of Analyzer Functions) 
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UPL ; FFT (Spectrum) 


FFT Size FFT size, settable from 256 to 8192 in binary steps. 


The larger the FFT size (more calculated points), the better the 
frequency resolution, however the longer the measuring time. The 
number of displayable lines as a function of FFT Size and ZOOMing is 
given below: 


Zooming ON: maximum FFT Size x 117/256 x 2 
Zooming OFF: analog: FFT Size x 117/256 
digital: FFT Size x 127/256 


Note: The number of displayable lines may be reduced with the 
"Zooming ON" setting - part of the frequency lines may fall 
within the negative frequency range due to eccentric “Center“ 
setting. 
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RECTANGULAR 


BLACKMAN-H 


RIFE-VINC 1 
RIFE-VINC 2 
RIFE-VINC 3 


HAMMING 


FLAT_TOP 


KAISER 
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Selection of the window function: 


In system theory, the FFT treats a block of data (finite-length signal 
sequence) as though it were an infinite periodic sequence. In practice, 
however, discontinuities usually occur at the ends of the block. The 
discontinuities would be weighted as pulses (with white spectrum). This 
pulse spectrum masks the actual (useful) signal spectrum (leakage). 
Remedy: The ends of the finite-length signal sequence for the FFT are 
smoothly tapered to zero by windowing the data. The FFT then treats the 
signal as a continuous periodic sequence. Window functions thus help to 
minimize the leakage (at the expense of selectivity). 


Range of applications of the windows: 

The HANN window combines selectivity with good leakage suppression 
for distant interferences, yet has a relatively wide bell-shaped curve 
around the signal lines. 


Window function switched off. When the signal fits exactly with an 
integer number of periods into the block windowed for the FFT, there will 
be no discontinuities at the block ends. In this case, a window is not 
necessary and maximum frequency resolution can be obtained. This 
characteristic is advantageous for fast and _ frequency-precise 
measurements of frequency responses in the case of the generator 
signals RANDOM / Domain: FRQ (so-called FFT noise, see 2.5.4.9 
RANDOM, Domain = Frequency) and MULTISINE (see 2.5.4.4). 

(See 2.6.7.3 Fast Frequency Response Measurement) 


The bell-shaped curve falls off very steeply to about 80 dB; however 
below this point, this window has considerable leakage. 


Suppression of distant interferences is excellent with all 3 windows. With 
increasing order of the windows, the width of the bell-shaped curve 
decreases at the bottom of the single lines and increases at the top. 
Various trade-offs between frequency resolution and suppression of 
close interferences can thus be made. 


Offers no significant advantages, has been implemented for the sake of 
completeness. 


The top of the bell-shaped curve (which is caused only by a single sine 

line) is as flat as to include always two adjacent lines with approximately 

the same height. 

Advantage: The amplitude can be precisely read from the graphs as 
against with other window functions. 

Disadvantage: Poor frequency selectivity. 


The trade-off between selectivity, close interference suppression and 
distant interference suppression determines the selection of parameter B 
(from 1.5 to 20). With B = 8, selectivity is good but distant interference 
suppression is only about 90 dB. With B = 16, distant interference 
suppression is excellent, however the bell is relatively wide. 

(see 2.6.5.1 Common Parameters of Analyzer Functions) 
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UPL FFT (Spectrum) 
& | Avg Mode Selection of the averaging method in the FFT 
NORMAL The entered number of FFTs is executed, the partial results added and 


then divided by this number. 
With swept waterfall (OPERATION mode WATERFALL), the waterfall is 
displayed with respect to all sweeps points. 


EXPONENTIAL Averaging is executed continuously. The current result is calculated to: 


AVG(n) = 4: FFT(n) +41. Ava(n-1) 
With swept waterfall (OPERATION mode WATERFALL), a waterfall of 
the intermediate results is displayed for every sweep point; then the 
waterfall is cleared (for the next sweep point). 


Notes: After a restart of the measurement (e.g. caused by SWEEP, 
calibration or cursor movement), averaging is started anew. 
Average is not executed if the display mode is set to MAX 


HOLD. 
Avg Count Number of averagings (with Avg Mode NORMAL) or k (Avg Mode 

EXPONENTIAL, see AVG(n) formula. 

J | Zooming Determines, whether the FFT is calculated from the entire frequency 

- range or from a section only. 

OFF "Normal" FFT, frequency range from 0 to range limit. 

Range limit: 
e analog: 117/256 * (internal) sampling rate 
e digital: 127/256 * sampling rate. 


(For the sampling rates of the individual instruments, refer to 2.6.1 
Selecting the Analyzer.) 


ON (2...128) Zoom the frequency range about the center frequency (Center) by 
processing the signal in the time domain before the FFT (see notes 
below). Zooming is effected with a factor of 2, 4, 8, ... up to 128 (16 in 
ANLG 110 kHz). The factor is determined by the span. The measuring 
time is doubled with each zoom step. The maximum zoom factor 
depends on the selected instrument (see below). 


| 
| Zoom Fact (Read only, can't be changed) 
Display of the zoom factor. 


Start (Read only, can't be changed) 
Display of the lower measurement limit: 
with normal FFT: O Hz 
with ZOOM-FFT: frequency of the 1st line which lies in 
— the positive frequency range 
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Stop | (Read only, can’t be changed) 
Display of the upper measurement limit in Hz or KHz 
See table 20. 
Center This menu item is displayed only with Zooming ON. Center of the 
zoomed zone, continuously variable within the useful range of the 


respective instrument. 


With the center frequency set closer to the lower range limits (O Hz) than 
span /2, part of the frequency lines are allotted to the negative frequency 
range. These lines are not calculated, they are, however, not available 
for the frequency resolution. 


If the center frequency is set closer to the upper range limits than span 
/2, part of the frequency lines exceed the frequency range. These lines 
contribute to the calculation and are displayed in order to enable 
evaluation of the behaviours at the range limits. For normal applications, 
this setting should be avoided, since the measured rms value may 
become incorrect due to aliasing components. 


| Span This menu item is displayed only with Zooming ON. You can select out 
of 7 (with DIGITAL and ANLG 25) or 4 (with ANLG 110) possible 
zooming zones. SPAN is the entire range displayed, except for the event 
that Center was selected such that part of the FFT is below O Hz (see 
Center). The selection list for span is calculated depending on the current 
sampling rate and labeled. 

Resolution (Read only, can't be changed) 
Spacings between the FFT lines in Hz or kHz. Line spacings down to the 


mHz range can be obtained by selecting a high zoom factor (very small 
span) and a long FFT (large FFT size). 


Specified range: 


normal FFT 

ANLG 22 kHz 5.8598 x 8192 / FFT Size 
ANLG 110 kHz 37.5 x 8192 / FFT Size 
DIGITAL sample frq / FFT Size 
Zoom FFT: 


Value of the normal FFT /zoom factor 


Meas Time (Measurement Time) 
(Read only, can't be changed) 
Time required by the analyzer for signal 


! 


SPEAKER (see 2.6.5.1 Common Parameters of Analyzer Functions) 
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Table 2-31: Upper range limit for the FFT as a function of the analyzer instrument and zooming 


Instrument upper range limit for FFT 


with normal FFT with Zoom-FFT (depending on "Center"; maximum) 


ANLG 22 kHz 21.938 kHz 21.938 kHz 


ANLG 110 kHz 120 kHz 120 kHz 


DIGITAL 127/256 * Sample Frq 117/256 * Sample Frq 


Note: The antialiasing filter in the analyzer ANLG 110 kHz is effective before reaching the upper 
range limit, already 


Additional information on FFT: 
Width of bell-shaped curve (worst case) in lines: 


Table 2-32 FFT window 


Window -20 dB -40 dB 


Rectangular 


Blackman-Harris 


Rife-Vinc 1 


Rife-Vinc 2 
Rife-Vine 3 


Hamming 


Flat_Top 


Kaiser (B=8) 


Kaiser (B=16) 


ee this suppression will never be attained or far off only. 


Frequency measurement 

with FFT: With FFT, the spectral line with the highest signal amplitude in the with 
FFT: spectrum is entered as frequency value in the respective display field. 
With the exception of the Kaiser window, the adjacent lines are included as 
part of the frequency calculation, thus increasing the accuracy (on the 
assumption of single sine lines). In particular with the windows HANN, RIFE 
VINC 1 to 3, high accuracies can be obtained. 


Amplitude accuracy: Depending on the window and position of the single signal lines relative to the 

FFT lines, system-related display read errors of up to -3 dB occur. The error 
is worst when the selected window is narrow at its top, the input signal falling 
on the center between two FFT lines (e.g. in rectangular windows). 
Using the cursor function IMAX (interpolated maximum) for reading the peak 
values in the display causes the interpolation to be made on the actual peak 
value, the windows HANN, RIFE-VINC 1-3 providing accuracies of more than 
1 % (on the assumption of single sine lines, only). 
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Implementing the FFT: The FFT has been implemented as decimation-in-frequency-FFT in complex 
presentation with 32-bit floating numbers. For coding, in particular the 
rounding noise has been optimized, reducing the errors due to FFT 
processing to less than -130 dB. The data are input to the analyzer at a time, 
the FFT being computed subsequently. Thus, the measurement is not 
continuous, which does however not adversely affect the measurement (with 
usually stationary signals). 

With ZOOM-FFT, the input signal is shifted by way of convolution with a 
Dirac pulse at the center frequency so that the selected range falls on 
frequency values around zero. After lowpass filtering and subsequent 
undersampling, the range can be displayed with a better resolution. 

A ZOOM is always implemented in three stages (up to the factor of 8). 
Zooming up to the factor 256 is feasible when using the slow” instruments 
ANLG 22 kHz and DIGITAL. The input signal for the FFT will be complex 
when shifting the input signal using a single Dirac pulse. For this reason, 
7488 (analog) or 4064 (digital, without zoom) points are displayable with an 
FFT of 8192 points! With ZOOM, the center frequency is visible in the 
display at about -140 dB (on technical grounds). 


Resolution, measurement time and span 
Example: ANLG 22 kHz and DIGITAL: (sampling rate = 48 kHz, 8192 FFT points) 


Table 2-33 Resolution, measurement time and span with FFT 


max. SPAN [Hz] max. resolution [Hz] Measurement time 
[ms] 


FFT 23807 5.8593 170.71 
ZOOM 2:1 21938 2.9296 348.12 
ZOOM) 4:1 10969 1.4648 696.25 
ZOOM 8:1 5485 0.7324 1392.5 
ZOOM 16:1 2742 0.3662 2785 


700M 221 ‘37 0:18 


ZOOM 64:1 686 0.0915 11140 


ZOOM 1281 343 0.0457 22280 


SPAN and resolution are proportional to, measuring time is reciprocal to the sampling rate. 
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Window functions: 


All window functions (except for Kaiser) are computed according to the following formula: 


Window(i) = ¥ A(n) x cos( pp224 


where A(n) is the respective amplitude factor of line n. 
Table 2-34 Window functions with FFT, Coefficients A(n) 


HANN 0.50000 


-0.50000 


RIFE-VINC 1 0.37500 | 


ae | 


-0.50000 


Bi Bite: 1 athe 
FFT (Spectrum) 


0.12500 


RIFE-VINC 2 0.31250 
——| 
RIFE-VINC 3 0.2734375 


a) 
-0.46875 
-0.43750 
-0.48829 


0.18750 
0.21875 
0.14128 


-0.03125 
-0.06250 


=e 


0.0078125 


-0.01168 


BLACKMAN-H 0.35875 
— 
HAMMING 0.54000 


FLAT-TOP 0.18810 


-0.46000 _| 


0.0 


0.0 


-0.36923 
—_ 


0.28702 


RECT 1.00000 


The KAISER window is given by: 


BESSEL ( f* J I-2",) 
: ‘ N2 
Window(1) = BESSELIN) 


0.0 


where BESSEL (i) is the modified Bessel function of 1st order. 


Enp 
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2.203 


-0.13077 


0.02488 
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2.6.5.13 FILTER SIM 216+ 5,43 


Available in all analyzers. 

The function FILTER SIM. is not used for measurements, but serves to check a selectable 
combination of filters or user-defined filters for their sum frequency response. For this purpose, 
filters can be selected as with the functions RMS, PEAK and QUASI-PEAK. 


The filter simulation takes place with a fixed pattern in the frequency domain. This pattern results in 
system clock /8192; (e.g. a sampling rate of 48 kHz results in 5.86 Hz). The range from 0 Hz to half 
the sampling rate is simulated, producing 4096 output points in the graphics. 

Functioning of the simulation: 

The filters used in the UPL are IIR (infinite impulse response) filters. These filters are defined by 
poles and zeroes in the complex Z-level, conjugated complex poles and zeroes being combined to 


a real biquad. 


These biquads feature the following transfer function: 


H(z) =h0Ox zi +betby 


2° -a)2-a2 


4 biquads constitute an UPL filter, the coefficients bO of the single biquads being multiplied so that a 
common gain is obtained. Up to 4 of such 8-pole UPL filters can be used in measurement functions. 


This sum transfer function (sum of all single transfer functions) is evaluated for 
Z=exp(jw) with w=(0toi* n/4096) and i=Oto 4096 

the denominator and numerator polynomials and the filter gain being calculated at the simulation 
points. Hence, the filter simulation features only a fixed resolution, extremely sharp filters (e.g. very 
narrow-band notch filters) cannot be simulated in this way. Actually, such filters should not be used 
at all, because, in the case of pole and zero positions near the unit circle, numerical accuracy 
problems occur or these filters have a tendency to show so-called limit cycles (i.e. signals at the 
filter output without a corresponding signal at the filter input). 


The above frequency pattern does not apply to the use of the filters in measurements (RMS, PEAK, 
QUASI-PEAK), since the filters are calculated in the time domain in this case. 


(see 2.7 Analyzer Filters (FILTER Panel)) 
Up to 3 filters can be simulated. 


| SPEAKER (see 2.6.5.1 Common Parameters of Analyzer Functions) 
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UPL Waveform 


2.6.5.14 Waveform (Display in the Time Domain) a6-9/1 


Available in all analyzers. 

This function is used to display the input signal in the time domain. The trigger state being displayed in 
the result window, the signal in the graphics window. Level values can be read from the graphics 
window using the cursors. A filter selection can be made similar to the functions RMS, PEAK and 
QUAS] PEAK. 


Two-channel measurement: 
In the slow instruments, (ANLG 22 kHz and DIGITAL), the two input signals are measured 
simultaneously. One of them may be selected as trigger channel. As soon as it has exceeded 
the trigger level, the two channels are triggered such that they are graphically displayed with 
correct time. 
In the fast (analog) analyzer, the two channels are measured sequentially, which is why no time 
reference between the two channels is specified. 


Triggering: 
The UPL waits for the specified slope at the defined level. In case this condition does not occur 
within double the memory depth, automatic triggering is set off. This is indicated by "not 
triggered”. 
In the slow analyzers, both channels have the same time axis, which is relative to the trigger 
point of the selected trigger channel. 
In the fast analyzer, the time axis of each (individual) channel is relative to the trigger point of 
the selected channel. 


Settings: 
In the ANALYZER panel only the trigger condition and the memory depth and, with slow 
analyzers, also the trigger channel are set. Scaling of the picture (X and Y axis) is set in the 
DISPLAY panel (see Section 2.10). 


| DC Suppres (see 2.6.5.1 Common Parameters of Analyzer Functions) 


Selectable in the digital analyzer only; 
corresponding setting for analog analyzers: 
"Coupling AC/DC", see 2.6.2 Configuration of the Analog Analyzers 


Note: With DC suppression switched on, the time required for each 
measurement is approx. 200 ms longer. 
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Meas Mode 


STANDARD 


COMPRESSED 


UNDERSAMPLE 


Comp Fact 
| 
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FD on Goa un CF 


Determines the memory depth and processing mode 


Usual display of the samples, max. TRACE length is 7488 samples. 

For smoothing of the curve display (with periodic signals), the "Interpol" 
measurement mode can be switched on. 

Recommended for short recording and with periodic signals. 


Only for the analyzers ANLG 22 kHz and DIGITAL. 

In the COMPRESSED mode, the input signal is first fed to a peak-value 
detector (absolute value generation). Following this, the number of 
samples set under Comp Fact are combined. This peak value is then 
used as the input signal of the waveform function. Thus the x-axis is so 
to speak compressed, which allows long times to be acquired. 

Interpol can't be switched on. 

Recommended if Jong recording times are required and only the peak 
value characteristic is of interest. 


Note: When settings are made in the display panel, the compressed 
WAVEFORM can also be logarithmically displayed. This can be 
either directly specified (Spacing LOG) or indirectly by selecting 
a logarithmic unit. Power units (e.g. W, %P/P,) may also be 
used. 


Application: Investigation of switch-on/off transients, e.g. of AGC 
circuits (automatic gain control) 


For ANLG 22 kHz and DIGITAL analyzers only. 

The input signal is “undersampled”, i.e. the samples specified under 
Comp Fact are arithmetically averaged and then used as input sample 
for the waveform function. As a result the X axis is compressed similar to 
the compressed mode and long periods can be recorded. 

"Interpol" cannot be switched on. 

Recommended if Jong recording times are required and the time 
template of the signal is of interest. 


(Only for Meas Mode COMPRESSED or UNDERSAMPLE) 


Selection of the compression ratio for the compressed waveform display. 
Number of samples which are comprised to one sample for the 
waveform. 


Specified range 2 to 1024 
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UPL Waveform 


Unit Selecting the unit for waveform display. 
(see 2.6.5.1 Common Parameters of Analyzer Functions) 


The unit entered here is also used as standard for the waveform display 
in the DISPLAY panel. However, it can be overwritten in the DISPLAY 
panel (by an entry made under the menu item Unit of TRACE A or B). 


Note: Contrary to an entry in the DISPLAY panel, the unit entered 
here is stored when the function or instrument is changed 
making it available again when the function is switched back to 
waveform display. 


Selectable analog units (applies also to Meas Mode COMMON/INP in 
the DIGITAL instrument): 

V1 dBV | dBul dBm |W1A%VI AVI V/V,1 %V/V,| AZW IAW 

| P/P,| %P 1 P,| dB, 


Selectable digital units (Meas Mode AUDIO DATA): 
FS | %FS | dBFS | A% | dB, | LSBs | bits 


Selectable jitter units (Meas Mode JITTER/PHAS): 
UI | %UI | dBUI | ppm | ns | UI, | dB, 


Note: Logarithmic units are only possible in the Meas Mode 
COMPRESSED. 


Ref Volt (see 2.6.5.1. Common Parameters of Analyzer Functions) 
In the case of waveform display the reference value can only be entered 
as a numeric value; this menu item corresponds to the value entered 
under ,,Reference VALUE“. 


Set the trigger threshold. The threshold is entered as a fixed voltage, i.e. 
Trig Level independent of the measurement range (which is set either fixed or using 
AUTO RANGE). 


Filter One filter each can be selected in the ANLG 22 kHz and DIGITAL 
analyzers under Source Mode AUDIO DATA. 


Specified range: 


digital (audio data mode): +1FS 
digital (jitter mode): +10Ul 
analog and digital common mode: +200 V 


Trig Slope Specifies the edge to which should be triggered. 


RISING Rising edge 


FALLING Falling edge 
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Interpol (Only Meas Mode STANDARD) 
Selects the number of interpolation steps used for the display of the 
traced waveform. 


No interpolation 


Interpol > 1 causes switch-on of the interpolation algorithm 

This setting can be used to obtain a smoothed display in the case of few 
samples per period of the input signal. The maximum permissible trace 
length is however reduced with this setting. 

Recommended with high frequencies, which allow for recording of few 
samples per period, only. 


jam 


Trace Len The maximum settable Trace Len is a function of the sampling rate, the 
interpolation value and the selected measurement mode. 


Specified range: 1 us to max. Trace Len 


The following is true: 

sampling rate x Comp Fact 

max. Trace Len = SEE 
sampling rate x Interpol 


The memory depth is 7488 samples. 


Trig Src (Trigger channel); 
only provided in analyzers ANLG 22 kHz and DIGITAL. 


Selects the source which has to trigger recording when the trigger level is 
exceeded. Both measurement channels - designated “coupled“ in the 
result window - are started synchronously so that the graphical display of 
the two channels is made with correct time reference. 


CHAN 1 Channel 1 triggers the measurement; if channel 2 is also measured, 
"coupled" is displayed in the result window. 


CHAN 2 Channel 2 triggers the measurement; if channel 1 is also measured, 
“coupled” is displayed in the result window. 


GEN BURST The generator signal triggers the measurement upon the beginning of the 
"Burst On" phase, provided that a suitable generator function has been 
selected. This setting ensures that the measurement is started exactly 
synchronous with the generator burst; internal signal delay times are 
automatically taken into account. By selecting GEN BURST it is thus 
possible to determine from the waveform display the signal delay times 
L___________J of DUTs in graphical form. 


Note: Switching over from one-channel to two-channel measurement 
causes the channel which has been measured last to become 
the trigger channel. 


SPEAKER (see 2.6.5.1 Common Parameters of Analyzer Functions) 
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2.6.5.15 Protocol Analysis A-6. 51S 


This measurement function is only available with option UPL-B21 (Digital Audio Protocol) installed. 


The protocol function is no conventional measurement function but allows for display of the channel 
status and user data for the AES/EBU interface. The setting is made in the DISPLAY panel (cf. 2.10.8). 


2.6.5.16 Measurement of Digital Input Amplitude 2.6.5. 16 


In the UPL the measurement of the digital input amplitude is not selected as a measurement function 
but as an input display (INPUT DISP). To do so the measurement mode COMMON/INP has to be set 
(see 2.6.5.18 INPUT). 

This has the advantage that the input amplitude can be indicated simultaneously with the display of the 
common measurement function. 


2.6.5.17 Measurement of Phase between Digital Input and Reference Signal 2: 6.5. | / 
In the UPL the phase measurement between DIG IN and REF IN is not selected as a measurement 
function but as an input display (INPUT/PHAS). To do so the measurement mode JITTER/PHASE has 


to be set (see 2.6.5.18 INPUT). 
This has the advantage that the phase is displayed simultaneously with the measured jitter value. 


Ewt> 2005.11 
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2.6.5.18 INPUT Display 2.6.5.18 


Available in all three analyzers. 


| INPUT DISP 


OFF 


PEAK 


RMS 


DIG INP AMP 


INPUT/PHAS 


OFF 
PEAK 


PHAS TO REF 
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Not provided in the digital analyzer in Meas Mode JITTER/PHAS. 


Input display switched off 


Display of the input peak value as a numeric value 

In the digital analyzer, the input signal is sampled with the rate specified by 
the user (see 2.6.3). 

In the analog analyzers, the input signal is, after the input level stage, 
sampled with the following sample rates: 


e ANLG 22 kHz with 48 kHz 
e ANLG 110 kHz with 307.2 kHz 


The input peak measurements mainly serve for checking the maximum 
input, indicating the peak values of the AC-coupled input signa! before the 
filters. 


Exception: With the analog notch filter switched on in the analog 
measurement functions RMS, RMS SELECT, QPEAK or FFT, 
the input peak value is detected after the notch filter. 


Display of the analog RMS value. Only provided in the analog analyzers and 
only effective with the measurement functions THD, TDH+N/SINAD, 
MODDIST, DFD and FFT; can also be displayed as sweep curve (DISPLAY - 
TRACE A > INP RMS CH1/2). 


Provided only with Jitter option (UPL-B22) in Meas Mode COMMON/INP. 
Display of digital input amplitude at selected digital input (XLR or BNC) This 


measurement can be performed simultaneously with any measurement 
function of the COMMON signal. 


Provided only with Jitter option (UPL-B22) in Meas Mode JITTER/PHAS. 
Input display switched off. 

Display of input peak value (see INPUT DISP). 

Display of the frame phase of the jittered signal between AUDIO and REF 


input. This measurement can be performed simultaneously with any 
measurement function of the JITTER signal. 
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UPL Input Display 


INPUT DISP — PEAK or RMS 


| Unit Ch1/2 (see 2.6.5.1 Common Parameters of Analyzer Functions) 


Reference (see 2.6.5.1 Common Parameters of Analyzer Functions) 


INPUT DISP —> DIG INP AMP 


| Unit Ch1/2 (see 2.6.5.1 Common Parameters of Analyzer Functions) 


(see 2.6.5.1 Common Parameters of Analyzer Functions) 


Reference 


DIG OUT AMP ; ; 
The measured value is referenced to the digital signal level set in the 


digital generator, i.e. to 
- Unbal Vpp, if the UNBAL input is selected, 
- Bal Vpp, if the BAL input is selected. 


INPUT/PHAS — PHAS TO REF 


Unit Ch1/2 Units: Ul | %FRM | °FRM | ns 


Since no relative units are used, a reference command is not offered. 
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2.6.5.19 Frequency Measurement 2-6.5) 


With the menu item FREQ/PHASE, which is part of the superordinate functions of the ANALYZER 
panel, five measurement modes can be selected: 


OFF No frequency measurement, therefore faster function measurement 

FREQ Frequency measurement on both channels 

FREQ&PHASE Frequency measurement on channel 1, phase measurement between channel 2 
and 1 


FREQ&GRPDEL Frequency measurement on channel 2, measurement of group-delay or 
continuous phase between channel 2 and 1 
SAMPLE FREQ __ Display of input sampling frequency (on both channels) 


Table 2-35 Frequency measurement 


Functions in combination with frequency measurement 


THD+ MOD 
N  |DIST 


V valid frequency-measurement result 
- function measurement not possible (function not available in this instrument) 
n no frequency measurement result possible or useful (Display ”-----”) 


The measuring time cannot be selected for the frequency measurement; if possible, the frequency 
information is obtained by the selected function measurement using various methods: 


1. With the two RMS measurements (without POST FFT), it is derived from the number of zero 
crossings. 
2. With other measurements (even OFF function) it is derived from the FFT. 


The 1st procedure offers the advantage of high measuring speed, while the 2nd method supplies 
accurate measured values even with very poor signal-to-noise ratio and/or high frequencies. Thus, the 
user may optimize frequency measurement for his test signal by selecting the appropriate function - 
unless a specified function has to be measured, simultaneously: 


1. RMS function (without POST FFT) for signals with high signal-to-noise ratio with low to medium 
frequencies. 

2. FFT function or RMS with POST FFT or Function OFF for signals with low signal-to-noise ratio and 
without low frequencies. 


The RMS function allows for increasing the accuracy of frequency measurement by switching on the 
POST FFT. With POST FFT switched on the frequency measurement result is derived from the FFT if 
the frequency drops below a lower cut-off frequency - irrespective of an optional spectrum display 
(menu item "OPERATION" in the DISPLAY panel). This lower cut-off frequency of the FFT is 4 times 
the FFT resolution and can thus be modified by the user via the FFT size (see 2.6.5.2 RMS). 


The measuring accuracy of the FFT-based frequency measurement depends on the following 
parameters 


e Window function: The RIFE ViNCent windows 1 or 2 are suited best. 
e FFT-Size: as high as possible, best 8192 
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e Zoom-FFT: although switching on Zoom-FFT increases the measuring time (just like a big FFT 
size), the resolution and accuracy are improved (particularly with low frequencies). 

e Zoom factor. set by selection of "Span". The smaller the span, the larger the zoom factor and the 
better the frequency resolution and accuracy. 
Note: "Span" and "Center" must be selected such that the desired measurement range from Start to 
Stop is covered. 
Recommenaation: Excellent measurement accuracy can already be obtained with a zoom factor of 
2 without the need for limiting the frequency range of the instrument. To this end, "Center" must be 
set to "Span / 2". 


Example: Configure the FFT as indicated below in the measuring range ANLG 22 kHz: 


FFT Size 8192 

Window RIFE VINC 2 
Avg Count 1 

Zooming ON (2 to 128) 
Center 11.975 kHz 
Span 21.94 kHz 


Thus, measurement range and resolution are obtained: 
Zoom Factor 2 

Start 6.25 Hz 

Stop 21.938 kHz 

Resolution 2.9297 Hz 


Note: With Function OFF, the frequency measurement is performed according to the FFT settings 
described in the example. 


Meas Time Definition of measurement time and precision of the frequency 
measurement for the measurement functions OFF and RMS. Does not 


influence the other measurement functions. 


The frequency measurement (for the measurement function OFF also 
the phase measurement) is set to attain optimum speed: 


RMS: The measurement may be performed without post FFT; the 
frequency is determined on the basis of the number of zero crossings, 
unless the user actually switches on post FFT. 


OFF: The measurement is performed at reduced FFT size (4 k FFT) and 
without zooming, which makes it around four times faster than the 
PRECISION measurement. 


The frequency measurement (for the measurement function OFF also 
the phase measurement) is set to attain optimum precision: 


RMS: Post FFT (8 k FFT, without zoom) is switched on automatically to 
obtain a more precise measurement result. 


PRECISION 


OFF: The measurement is performed at maximum FFT size and with 
zoom (factor 2) switched on. For low frequencies an additional 
measurement is performed using an increased zom factor. 
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| Unit Ch1/2 Selection of the result units for channel 1/2. 


With frequency measurement, the (display) units for both channels can 
be selected individually, in order to display one channel as absolute 
quantity and the other one with any reference, by way of example. 
Selectable units: 
Hz | AHz | A%Hz | Toct | Oct | Dec | f/f, 


Refer to Section 2.4 Units, for conversion formulae and the notation of 
the measurement result display for IEC/IEEE-bus control. 


| Ref Freq 
| (see 2.6.5.1 Common Parameters of Analyzer Functions) 
| Freq Settl | (see 2.6.5.1 Common Parameters of Analyzer Functions) 
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2.6.5.20 Combined Frequency, Phase and Group Delay Measurement 2.6.5, a 


Only for the analyzers ANLG 22 kHz and DIGITAL in two-channel mode 
(Channel(s) 1&2 | 1=2 | 2=1 | BOTH) 


Table 2-36 Availability of phase/group-delay measurement 


Functions in combination with phase measurement 


ANLG 110 kHz 


Vv valid result of phase and group-delay measurement 
- function measurement not possible (function not available in this instrument 
n no result of phase or group-delay measurement possible or useful (display ”-----”) 


The phase difference is obtained in the phase measurement from the signals of channels 1 and 2. The 
phase-measurement results are in the 0 to 360° and -180 to +180° ranges. With frequency sweep 
running, however, the phase may be continuously measured, ie outside the 360° and -180° limits 
(continuous phase measurement), provided certain conditions are fulfilled (see group-delay 
measurement). 

For continuous phase measurement select GROUP DELAY and a phase unit. 


The signal of channel 1 is used as reference signal. 


Note: The result of the phase measurement is derived from the FFT or POST FFT. If phase or 
group-delay measurements are performed in conjunction with RMS function, switch-on of the 
POST FFT is forced, therefore; the frequency-measurement result is derived from the POST 
FFT, also, provided that the frequency is above the lower cut-off frequency of the FFT (4-fold 
resolution due to bell-shaped DC offset). The POST FFT may be displayed as spectrum but 
this is not a must (menu item OPERATION in the DISPLAY panel). 


For group delay measurements, the phase is differentiated with respect to the frequency, ie the 
differential quotient is evaluated: 


T2 = AQ / (21 x Af) AQ = Q2meas ~ Pimeas 


For continuous phase measurements, the difference of two consecutive phase-measurement 
results is added to the first phase-measurement result: 


Qo = AM + Oy AQ = @2meas ~ Pimeas 


Both measurements are available in the GROUP DELAY menu item. They are only defined for 
changes in the frequency and therefore only make sense in conjunction with frequency sweeping. If 
they are attempted at a constant frequency, an error message will be issued. 


\f a frequency sweep is to be set for measuring group delay or continuous phase, the following should 
be noted: 


e Select the frequency step size and/or the number of sweep points such that phase shifts exceeding 
180° between 2 subsequent sweep points cannot occur. 
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e Spacing should be linear, since, with logarithmic spacing, the frequency increments could be too 
small with low frequencies and the phase shift could be too large with high frequencies. 


When measuring the group-delay versus frequency (e.g., by means of a generator frequency sweep), 
the first sweep point is not defined, respectively, since a reference point for calculation of the delta 
values of frequency and phase is not available before obtaining the 2nd frequency value. 


Unit Ch1/2 


| Ref Freq 


Format Pha 


0 ... 360° 

-180 ... + 180° 
-360 ... 0° 
0...2TI 

Tl... +I 


-2T1...0 


| Ref Phase 
PR Sts SR | 


—_ 


Freq Settl 


Phas Settl 


1078.2008.02 


Selection of units for the measurement for channel 1 and 2. 


Selectable units for the frequency measurement (channel 1): 
Hz | AHz | A%Hz | Toct | Oct | Dec | f/f, 


Selectable units for the phase measurement (channel 2): 
° | RAD | A° | ARAD 


Selectable units for group-delay measurement (channel 2): 
s|As 


Note: Continuous phase is obtained by selecting ° or RAD under 
GROUP DELAY. 


Refer to section 2.4, Units, for conversion formulae and notation of the 
measurement result display units for IEC/IEEE-bus contro! 


(See 2.6.5.1 Common Parameters of Analyzer Functions) 


(Format phase) Displayed range of phase values: 

from 0 to 360°; selectable, if UNIT CH2 ° | A° 

from -180° to +180°; selectable, if UNIT CH2 ° 1 A° 

from -360 to 0°; selectable, if UNIT CH2 °IA° 

from 0 to 2z; selectable, if UNIT CH2 RAD | ARAD 

-mto +% ; selectable, if UNIT CH2 RAD | ARAD 

from -2z to 0; selectable, if UNIT CH2 RAD | ARAD 

Note: Continuous phase representation (> to +0) is possible under 


GROUP DELAY if a phase unit is selected instead of the usual 
time unit. 


(See 2.6.5.1 Common Parameters of Analyzer Functions) 


(See 2.6.5.1 Common Parameters of Analyzer Functions) 


(See 2.6.5.1 Common Parameters of Analyzer Functions) 
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2.6.5.21 Measurement and display of analyzer sampling frequency =~ 6.5.44 


Only available in the digital analyzer. 
When selecting SAMPLE FREQ, the measured sampling frequency is displayed on the channels 
switched on (or in the frequency window of the JITTER/PHAS or COMMON MODE measurement). 


Irrespective of the selection of menu item FREQ/PHASE, the sampling frequency is always measured 
internally and can also be displayed in the PROTOCOL panel (provided that option UPL-B21 is fitted). 


Unit Ch1/2 Selection of the result units for channel 1 and 2. 


Selectable units for the sampling rate: 
Hz | AHz | A%Hz | Toct | Oct | Dec | f/f, 


Refer to Section 2.4 Units for conversion formulae and notation of the 
measurement result display units for the IEC/IEEE-bus control. 


Ref Freq (see 2.6.5.1 Common Parameters of Analyzer Functions) 


Freq Settl (see 2.6.5.1 Common Parameters of Analyzer Functions) 


ia 
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2.6.5.22 Coherence Measurement and Transfer Function 2..615. ++ 


This function can only be selected with built-in option UPL-B6 (Extended Analysis Functions). 
It is limited to the DIGITAL and ANLG 22 kHz instruments. 


The analyzer calculates the transfer function CH1/CH2 (Trace A) and the coherence function 
(similarity, Trace B) of two signals. In the DISPLAY panel graphical or numerical display of the 
coherence can be switched on (under menu item OPERATION). The graphics display is in accordance 
with the parameters set in the DISPLAY panel. The section to be displayed (X and Y direction) can be 
selected independent of the frequency range selected in the ANALYZER panel. 


Measurement method: 


The complex FFT is calculated for each channel, the two channels being measured at exactly the 
same time. The cross-correlation between the two FFTs is formed and averaged. The square of the 
cross-correlation is divided by the averaged size of the individual FFTs; the coherence result is thus 
independent of the selected measurement ranges. 


2 


|¥" Kanal! ® Kanal2| 
vies 


_ a ania Dee h O<y? <1 
S' [FFT (Kanal 1)|- ° |FFT(Kanal2)| ae 


y¥ = 1 means that at this frequency channel 2 is linearly dependent on channel 1. The accuracy of the 
measurement increases with the number of averaging performed. 


The transfer function is calculated as follows: 


S) |FFT(Kanall)| 
H (z) = 'S |FFT(Kanal2)| relevant standard: ANS! S3.42-1992 
ana 


Application: 


The coherence measurement function uses test signals which cover the entire audio spectrum; it is 
therefore recommended to set the generator to noise (both in terms of time and frequency). 

The generator signal should be applied simultaneously to the input of the DUT and the analyzer 
channel 2 (reference channel). The output of the DUT is connected to analyzer channel 1 
(measurement channel). 


Note: The coherence measurement performs complex calculations and requires synchronous two- 
channel input signals. This brings about some limitations: 
e The coherence function is only available for the instruments DIGITAL and ANLG 22kHz. 


e Since the coherence measurement is a comparative measurement between channel 1 and 
channel 2, both channels must be active. 


In contrast to other measurements, no test result is computed in this case but two permanently 
assigned curves are drawn which can only be stored and loaded together (as "DUAL FILE" in the 
DISPLAY panel. 


e Trace A (menu item FUNC CH1): transfer function CH1/CH2 
e Trace B (menu item FUNC CH2): coherence result y2 


The number of averagings performed n is displayed in relation to the number of averagings desired m. 


averaging 
nofm 
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Chan Delay 


i 


HANN 
RECTANGULAR 
BLACKMAN-H 
RIFE-VINC 1 
RIFE-VINC 2 
RIFE-VINC 3 
HAMMING 
FLAT TOP 
KAISER 


_ Avg Count 


Start 


| Resolution 


Selects the display unit for the transfer function; % or dB can be selected. 


The selected unit is also used as standard for the spectrum in the 
DISPLAY panel, but it can be overwritten by an entry in the menu item 
"Unit" of TRACE A in the DISPLAY panel. 


(Interchannel delay) 

Delay compensation of the DUT by entering the time by which channel 1 is 
to be delayed with respect to channel 2. If channel 2 has a shorter delay 
than channel 1, this can be compensated for by entering a negative value. 


Specified range: -10 sto +10s 


Size of FFT, settable in steps of 2 between 256 and 8192. 


A larger FFT size (i.e. more calculated points) implies a finer frequency 
resolution but also correspondingly longer measurement times. 


Selects the window function 


Same as with FFT 


Number of averaging operations; the coherence function requires a great 
number of averaging procedures to obtain accurate results. Averaging 
numbers above 30 are recommended. 


(Display only, no changes possible) 
Display of lower measurement limit in Hz or kHz; since no zoom FFT is to 
be performed here, the lower limit is always 0 Hz. 


(Display only; no changes possible) 
Display of upper measurement limit in Hz or kHz. 


(Display only; no changes possible) 
Display of spacing between FFT lines in Hz or kHz. 
Specified range: 5.8598 x 8192 / FFT Size 


Note: A normalization factor can be entered for Trace A (transfer function) in the DISPLAY panel (or 
transferred from the cursor position). Thus the transfer function can be set to 0aB at any 


position. 
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2.6.5.23 Loudspeaker Measurements (RUB & BUZZ) A:b,5+ 23 


This item can only be selected with built-in option UPL-B6 (extended analysis functions) and is offered 
in the analog analyzers only. 


Loudspeaker measurements can only be performed with the internal universal sinewave generator. 
When the RUB & BUZZ item is selected, suitable generator setting is automatically performed, if 
applicable. 


INSTRUMENT ANALOG 
FUNCTION SINE 
Low Dist OFF 


Loudspeaker measurements are made up of different measurements some of which can be performed 
simultaneously. Measurements performed: 


e RUB & BUZZ measurement with fixed or tracking highpass filter or a combination of the two, 
e simultaneous frequency response measurement, 
e polarity measurement of the loudspeaker at the end of a sweep or single measurement. 


Connecting the test equipment: 


The UPL generator is connected to the loudspeaker or - in the case of high signal levels - to a power 
amplifier. 

The precision microphone is connected to one or both test inputs of the UPL analyzer - possibly via an 
amplifier - depending on the measurement range (see below). 


The RUB & BUZZ measurement is always performed in channel 1, the measurement result is available 
as the result of channel 1 (SENS1:DATA1) 

The (unfiltered) frequency response measurement result is available 

e inthe 22 kHz analyzer as measurement result in channel 2 (SENS1:DATA2) 

e inthe 110 kHz analyzer as input RMS value in channel 1 (SENS2:DATA1). 

The polarity measurement result is displayed as a phase value (SENS4:DATA). 


The mentioned measurements can be performed in both analog analyzers, but there are certain 


differences with a view to operation and connections: 
ANLG 22 kHz ANLG 110 kHz 


Connection of precision microphone: | To both measurement channels in parallel to measurement channel 1 
Channel selection One or two channels; single-channe! only 

any selection is possible | CH1 only 
Activation of Activation of channel 1: Permanently active 
RUB&BUZZ measurement: Channel(s) 1, 1&2, 1=2 or 2=1 
Activation of Activation of channel 2: Activation of 
frequency response measurement: Channel(s) 2, 1&2, 1=2 or 2=1 Input Disp RMS 
Activation of FREQ/PHASE ~—» FREQ&PHASE FREQ/PHASE -— FREQ 
polarity measurement: | FREQ/PHASE — FREQ&GRPDEL 
Deactivation of FREQ/PHASE ~> OFF FREQ/PHASE -—> OFF 
polarity measurement: FREQ/PHASE -— FREQ 


RUB & BUZZ measurement 


This measurement is used to detect manufacturing faults in loudspeakers, which are audible as non- 
harmonic noise or high harmonics. Since even a properly functioning loudspeaker produces k2 and K3 
harmonics, THD+N measurements are not suitable in this case. A measurement function is required 
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instead, which not only suppresses the fundamental but also the next higher harmonics and measures 
only the residual signal. 


The method used here measures the RMS value after a highpass which filters out all "legal" 
harmonics. Depending on the application, the passband frequency 

e is set to a fixed frequency, 

e tracks the n-fold generator frequency, 

e fulfills a combination of both. 


Frequency response measurement: 


The frequency response measurement corresponds to an RMS measurement without filter. In the 
ANLG 110 kHz instrument the accuracy of the RMS measurement is however not fully attained 
because the measurement time of the input RMS result is not matched to the signal period. 


Polarity measurement: 


This polarity measurement is tailored to measurements of the loudspeaker chassis. It is not suitable for 
measuring loudspeaker systems and should not be confused with the POLARITY function for 
measuring electrical systems such as frequency filters. 


The polarity measurement is switched on via the FREQ/PHASE menu item, which is at a higher level 
than the measurement function (See table further up). 


Same as with the POLARITY measurement function, the measured value is indicated with "+ Pol” for 
correct polarity and “- Pol" for incorrect polarity. in the case of remote or automatic sequence control, a 
positive numeral is read out for correct polarity and a negative one for incorrect polarity. This numeral 
also yields a measure for the reliability of the measurement result. The higher the magnitude of the 
measured value, the more reliable the correct/incorrect polarity criterion. With values between -1.5 and 
+1.5 the test setup and device settings (e.g. delay) should be checked. 


Optimizing the measurement speed: 


This measurement function was implemented especially for production tests, i.e. for the purpose of 
high measurement speed. To ensure the full use of all capabilities the following should be observed: 


ANALYZER panel: 


Range FIX 
FREQ/PHASE OFF (if a polarity measurement is not required) 
Meas Time GENTRACK 
Sweep Mode FAST or BLOCK (if a generator sweep is performed) 
OPTIONS panel: 
Beeper OFF 
Meas Disp OFF 
Switch off graphics cursor 
Switch off graphics display (3-panel display) (if only results are required) 


The settling time of the filters can also be shortened, but this reduces the measurement accuracy. This 
is done via the call parameter when the UPL is started: 


-tfilxx.yy 

xx and yy are factors for modifying the settling time 
11 to 99: Settling time shortened to 0.9 to 0.1 
1to9 Settling time extended by 10 to 1.1 


xx: reduces the settling time of an optional lowpass filter 
yy: reduces the settling time of the standard highpass filter 
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Example: if UPL is started with 


UPL -tfil99.30, 


(standard value), the settling time of the optional lowpass filter is reduced to 10% and that of the 
standard highpass filters to 25% of the theoretical value. 


Meas Time 


AUTO FAST 
AUTO 


VALUE 


GEN TRACK 


| Unit Ch1/2 


| Reference 
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(Measurement time) 


The measurement time of the RUB & BUZZ measurement is used to 
adapt the measurement speed to the signal frequency. In most cases - 
particularly in the case of sweeps - the selection of GEN TRACK is 
recommended since RUB & BUZZ assumes the use of the internal 
function generator. 


Automatic matching of the measurement time to the signal frequency 
taking into account the signal period. This is only useful when an 
unknown signal frequency is used or the generator frequency 
modification cannot be accepted, which is unavoidable in the case of 
GEN TRACK. (see 2.6.5.2 RMS) 


Numerical entry of desired measurement time. This is only useful when 
an unknown signal frequency is used or a very weak signal is to be 
measured. (see 2.6.5.2 RMS) 


Measurement taking up (at least) one whole generator signal period. If 
required, the generator frequency can be adapted to the analyzer sample 
rate. To increase the measurement accuracy in the case of high 
frequencies, the measurement time is extended to several periods. 

This mode guarantees maximum accuracy at a minimum measurement 
time and should be given preference. (see 2.6.5.2 RMS) 


Selects the units for the RUB & BUZZ measurement results in channel 1 
and channel 2. 


Reference values for the RUB & BUZZ measurement. 
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Determines the highpass filter type 


A fixed highpass filter is used; the numeric value of the passband 
frequency is entered in the menu line below. 


(Generator tracking) 

A tracking highpass filter is used which should preferably be tuned to 
about the 5th harmonic of the generator frequency. The multiple by 
which the passband frequency should be higher than the generator 
frequency can be entered under "Factor" in the next menu line. 

The frequency limits, within which tracking of the filter frequency should 
be performed, can be selected in addition. When a limit is reached 
(FrqLim Low or Upp) the filter frequency is held at this frequency. Thus a 
tracking highpass filter can be produced which becomes a fixed- 
frequency highpass filter below FrqLim Low and/or above FrqLim Upp. 

If tracking should be performed over the entire frequency range, the 
frequency limits should be set to the minimum and maximum value. 


Specifies the factor by which the passband frequency should be higher 
than the generator frequency. For the Rub & Buzz measurement a factor 
of approx. 5 would be appropriate. 


Specified range: 2 to 20 


When the product of generator frequency and factor reaches 

e the FrqLim Upp value, the highpass filter is held at this frequency 

e the upper frequency limit of the analyzer, Rub & Buzz is not carried 
out and an error message ("Input? Press Show |O") is displayed 
instead. The remaining measurement (transfer function in the other 
channel or below Input Disp) is performed at a higher speed. 
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Sweep Mode This menu item is used to increase the speed of frequency sweeps 
performed with the built-in universal generator. 
To increase the sweep speed the following conditions have to be met _ 


by the Generator: 


e Function SINE 

e Low Distortion OFF 

e Sweep control AUTO ... 
e Xaxis FREQ 

e Zaxis OFF 
Operation: 


The 1st sweep is performed at the speed of the NORMAL setting. During 
this sweep the filter and generator parameters to be used for the 
subsequent sweeps are learned and stored (learn mode). 

As long as no new settings are made on the instrument, the FAST and 
BLOCK mode selected as from the 2nd sweep (play mode) can use the 
learned parameters. This considerably shortens the setting times for the 
individual sweep points. 

If the start key is pressed or a setting is made on the instrument, the 
(slower) learn mode is selected again. 


Note: In the play mode, measured values are not indicated on the 
result display for reasons of speed. Exception: polarity 
measured at the sweep end. 


NORMAL Normal sweep trigger without additional speed optimization; can be used 

for any kind of sweep. wi) 
This setting is used internally whenever one of the conditions for 
optimized sweep synchronization is not met, likewise in the learn mode 

(see below). 


FAST In 22 kHz analyzer only; speed optimization of sweep without operational 
restrictions. Measured values are not displayed for reasons of speed. 


BLOCK Further optimization of sweep speed, but in this case the instrument 
cannot be operated during the sweep. If one or several keys are pressed, 
the current sweep is terminated and the FAST mode is switched on again 
where the key functions are executed. Measured values are not indicated 
for reasons of speed; traces are displayed upon completion of the sweep. 


Note: Settling cannot be switched on in the block mode. 


Filter (see 2.7 Analyzer Filters (FILTER Panel)) 
Another (digital) filter can be selected in addition to the standard 


highpass filter. 


Use: Lowpass filter for band limiting (particularly in ANLG 110 kHz 
instrument), delay filter for extending the settling time, etc. 


Note: Same as the standard highpass filter, the filter selected here is 
only active for measurement channel 1. Channel 2 (in the 22 
kHz analyzer) and the input RMS of channel 17 (in the 110 kHz 
analyzer) are measured without filter. wi 
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With FREQ MODE -— GEN TRACK only; lower band limit for tracking 
the frequency of the highpass filter. 


lf the product of generator frequency and factor drops below the value 
specified here, the passband frequency of the highpass filter is held at 
this value. 


Specified range: 
ANLG 22 kHz: 10.0 Hz to 21.938 kHz 
ANLG 110 kHz:20.0 Hz to 120 kHz 


With FREQ MODE — GEN TRACK only; upper band limit for tracking 
the highpass filter frequency. 


If the product of generator and factor exceeds the value specified here, 
the passband frequency of the highpass filter is held at this value. 


Specified range: 
ANLG 22 kHz: FrqLim Low to 21.938 kHz 
ANLG 110 kHz: =F rqLim Low to 120 kHz 


(see 2.6.6 Headphone/Speaker Output) 


In the 22 kHz analyzer, the (residual) Rub & Buzz signal in channel 1 and 
the unfiltered signal in channel 2 can be monitored. This is done by 
selecting FUNCT CH1 or CH2 provided the selected channel is also 
active as a measurement channel. 


Eup 26,5143 
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2.6.5.24 Third Analysis (1/3 OCTAVE) 26:5, 24 


This selection is only available in combination with Option UPL-B6 (Extended Analysis Functions). It is 
generally not available with the 110 kHz analyzer. 


With the third analysis, the levels in up to 30 third-octave bands are measured simultaneously. The 
analysis is performed according to standard IEC 1260 of 1995 with level accuracy of class 0 
(+ 1,0 dB). 


1 
The bandwidth of a third-octave band relative to the band center is 4/2 mye) ( = 1/3 octave). The 


third-octave filters are designed as 4th-order Chebychev filters. The reference frequency of 1 kHz is 
used as a basis for calculating all the other center frequencies of the band. 


The third-octave bands to be measured are selected by entering lower and upper frequency limits. A 
separate RMS value is determined for each third-octave band and displayed either graphically or 
numerically. The total RMS value for all the selected third-octave bands is displayed. If necessary, it 
can also be displayed as a bar graph or (for specialist applications with frequency sweep) a curve plot. 


The precisely calculated third-octave bands are used as a basis for the measurement. The nominal 
band center frequencies are rounded to two or three significant digits and used for the numeric 
representation of the thirds (operation SPECTR LIST). With the graphic representation (operation 
SPECTRUM), only the octaves are labelled as space is limited. 


The measurement range of the third analysis begins at the nominal band center frequency of 25 Hz 
and ends at 20 kHz. The total bandwidthranges from 22.1 to 22627.7 Hz. 


Third analysis in UPL is performed for one channel only. Dual-channel measurements should normally 
be avoided, as the multiplexing that is required makes continuous measurement of both channels 
impossible and the channels therefore have to settle to steady state each time a single measurement 
has been performed. However this measurement mode may be suitable for single measurements with 
long measurement times. Of course both traces may also be used also for single-channel 
measurements, eg trace B for displaying a comparison spectrum. If two traces are used, the thirds are 
superimposed, which gives a very clear picture on a colour display: the overlaying portions of the two 
traces are displayed, as in other measurements, a mix of the colours used. 


Pink noise, which can also be generated by the UPL, is recommended as trigger signal for the third 


analysis. Unlike white noise, its level roll-off of ./1/ f compensates for the apparent level increase 


encountered with third analysis, which results from the absolute bandwidth increasing as the frequency 
increases. 
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Meas Time 


VALUE 


(Measurement Time) 


The only parameter determining the measurement speed is the 
measurement time, which is entered as a numeric value. To minimize 
measurement uncertainties, the selected measurement time is rounded 
to integer multiples of 512 samples, which corresponds to a step width of 
approx. 10.6 ms for the analog analyzer (internal sampling rate 48 kHz). 
For long-time measurements, measurement times of up to 12 hours can 
be selected. 


The measurement time also determines the update rate of the third 
analysis. Shorter measurement times lead to results being displayed 
faster but for shorter times. Each time the selected measurement time 
elapses, the third results are updated. No intermediate results are 
displayed. The update rate of the measurement result can be reduced by 
entering the "reading rate" in the OPTIONS panel. If the selected 
measurement time is too short, the lower third measurement results 
become inaccurate ("noisy"). If the measurement results are of 
considerably more interest than the graphic representation, the selected 
measurement time should be long enough to yield sufficiently accurate 
measurement results for even the lowest third that is required. 


Specified range: 
ANLG 22 kHz: — * 40.67 ms to 720 min (12 h) 
DIGITAL: — 512/ feampie to 720 min 


Units: s|ms | us | min 


Note: The measurement time of the first measurement is increased 
by the settling time of the slowest third octave filter. To reduce 
this delay the "frequency limit low" can be raised. Thus the 
calculation, delay and display of the lower tird octaves are 
obmitted. 

3a ,0094NS + 42,667 MIS | SS B33 ANS 5 

£5,393 3mMs ; 46,000 Ans {106.67 “”) 


44.93 MS 3 JOO. 098 MS} 


¥ 10,66] MS; Al 333 MS} 
64.000MS5 | 74667 MS; 
1) BE, e TANS | 
[42.09 Aas | 203167 MS; AI. 3SMS; 
92 4s); 266.67 4NS; 


[17,3 3495S) Jay.00 ANS y 
170.6 7497S; | Ri. B35 , 


224.00M5 5 234.6 7ANS | 
e . a i < a ms P 

377.33 § AYP OOMS) 297.675 at 3 ) - sak 

333 L7MS ; ZY ZIMS) 357.00 40S | peer ne 373, 32S >) 

324.00 MS} 374,67MS; HOS. Z3MS) 41G,00 4S 5 126.67 MS) 

1 37,3 BANS 5 44.00 MS; H 5G 67S; 161, IBM} NFO,00 MS, 


H90, b7 MS | 501.33 MS) S121, OO PS) 533.07 M5 533, FS iu 
33MS 5 57600MS , 536.675 


G7MS 5 6929.33 M5 5 O4 0,00 "S)} 
6F2AG7MS 693.3 FMS 5 


2N5, 335! 256 
320,00 ANS | 


5YH.00MS) SS UO7MS | SOS: 
547, 2D Ms? £0F.00MS 5 61% 
450: 67 MS5 UG. 39 MF 5 672. 00M5 } 
704.09 MS 5 7IN: 67 M$ 7I533MS; 536.00 MS} 746.67 AaS 


1078.2008.02 2.227 E-6 
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Max Hold 


OFF 


FOREVER 


SLOW DECAY 


FAST DECAY 


Hold Time 


Unit Ch1/2 


Reference 


Filter 


vik 
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Hold function for the maximum result of each third. The function can be 
turned off. Reset by pressing the START key. Just like the measurement 
results of the thirds, the max-hold values can be displayed either 
graphically as horizontal markers in the spectrum or numerically in a 
spectrum list. They are available via auto and remote control. To present 
numerical results, switch on Scan #2 (PgUp or PgDn key). Graphically 
the maximum values are indicated by narrow horizontal lines at the top 
of the associated third bars. 


Max-hold function switched off; only the third bars are displayed. 


Max-hold function switched on; the markers lie on the maximum values; 
reset only by starting the measurement (START key). 


Max-hold function switched on; the markers lie on the maximum values 
for the "hold time" to be set in the following line and then decay 
exponentially (time constant 0.5 s). 

Max-hold function switched on; the markers remain on the maximum 
values for the "hold time" to be set in the following line and then go back 
to the current measurement value for the third. 

Note: The counter for the hold time is reset and restarted whenever a 


new maximum value occurs. Each third has its own counter, so 
each marker can move independently. 


Only for Max Hold --> SLOW / FAST DECAY 


Setting of the time for which the maximum value of a third is held before 
the marker returns to the measured value. The selected hold time does 
not influence the decay time. 


(See 2.6.5.1 Common Parameters of Analyzer Functions) 


(See 2.6.5.1 Common Parameters of Analyzer Functions) 


GEN TRACK is not available for third analysis, as this analysis is usually 
triggered by noise signals (eg pink noise), for which generator tracking is 
not defined. 


(See 2.7 Analyzer Filters (FILTER Panel)) 


A standard or user-defineable filter can be selected. 
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FrqLim Low 


| FrqLim Upp 


SPEAKER 
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Third Analysis 


Lower band limit for third analysis. The representation and calculation of 
the third bands start with the band containing the lower limit frequency. 
Any signals below the lowest third band will not be included in the 
calculation of the total RMS value. The higher the lower limit frequency, 
the faster the signal will settle and the shorter the time for first 
measurement. 


Specified range: 
ANLG 22 kHz: 10.0 Hz to 21.938 kHz 
DIG 48 kHz: 10.0 Hz to fax 


Note: In single measurement mode (e.g. sweep, 2-channel 
measurement) all third octave filters have to settle before start 
of measurement. Thus the meassurement time for each single 
measurement is increased by the the filter delay. In order to 
reduce filter delay third octave of low frequencies should be 
avoided. "Frequency limit lower" should be set as high as 
possible. 


Upper band limit for third analysis. The representation and calculation of 
the third bands ends with the band containing the upper limit frequency. 
Any signals above the top third band will not be included in the 
calculation of the total RMS value. Frequency limit upper does not affect 
the measurement time. 
Specified range: 

ANLG 22 kHz: FrqLim Low to 21.938 kHz 

ANLG 110 kHz: — FrqLim Low to fmax 


(See 2.6.6 Headphone/Speaker Output) 


The input signals of channel 1 and/or channel 2 (without filter) can be 
monitored. 


ENp 76,5, 2H 
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2.6.6 Headphone/Speaker Output 2.6.6 


The Headphone/Speaker Output UPL-B5 permits to monitor both analog and digital measuring and test 
signals during the measurement. For this purpose, the built-in loudspeaker or the externally connected 
headphones are used. The impedance of the headphones should be 600 Q so that a distortion-free 
operation is guaranteed even with full volume. When connecting headphones with lower impedance, 
distortions have to be taken into account depending on the power level. The maximum peak voltage at 
the headphones is 8 volts. 


Principle of operation: 


inputs INSTRUMENT 


seeersasarateceerenseesceenereareansnesenny 


Chi 
XLR-connector 


Ch2 
XLR-connector 


110 kHz 
Digital 
inputs 

Ch1 and Ch2 

BAL (XLR) 


UNBAL (BNC) 
OPTICAL 


~Speaker Input Ch11211&2 
DIG 48 kHz 


Speaker FUNCT CH11211&2 


Speaker AES CH112/1&2 


9 = SPEAKER 
0.100. % PERMANENT 


Fig. 2-28 Principle of operation of the headphones/speaker output 


The input signals of all analog analyzers (INPUT) and the output signals of all analyzer level functions 
may serve as signal sources for the monitor output, in addition monitoring of THDN and Rub&Buzz 
residual signal can be switched on. 


Table 2-37 Monitoring realized for the analyzer functions 


RMS, RMS Sel, PEAK, Quasi Peak yes filtered or unfiltered input 
signal 
THD+N, RUB&BUZZ yes residual signal or unfiltered 
input signal 
DC, THD, MOD DIST, DFD, WOW & FL, FILTER SIM, FFT, no Input signal 
POLARITY, WAVEFORM, COHER, 1/3-Octave 


Pre Gain permits a signal amplification of +/- 120 dB. This permits to boost even weak residual signals 
such that they can be monitored. If the AES/ EBU option is installed, the AES/EBU signal can also be 
monitored at the input (AES). 

A level control (volume) permits setting of the volume. In the case of Phone SPEAKER, the internal 
loudspeaker is automatically switched off by connecting the headphones. In the case of Phone 
PERMANENT, only the loudspeaker is switched on and off using the Speaker-off key. 
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The Speaker menu is located at the end of the ANALYZER panel and linked to the measurement 
function, i.e. it is stored and loaded together with the function. Thus the monitoring output can be 
configured separately for each measurement function. For instance, a high preamplification is required 
for monitoring residual signals (THD+N, Rub&Buzz, RMS SEL with tracking bandstop filter) while a 
considerably lower preamplification is sufficient for (filtered or unfiltered) RMS measurements to avoid 
overdriving and excessive volumes. 


To protect the user against excessive volumes (particularly when headphones are connected), the 
monitoring output is automatically switched off when SETUP settings are loaded, the analyzer 
instrument or a function is changed or the Speaker command is given. In this case the monitoring 
output has to be switched on again with the Speaker-off key (LOCAL key). If headphones are used, the 
Speaker menu should be checked prior to switching on to avoid excessive volumes increased through 
inadvertent gain setting ("Spk Volume", "Pre Gain"). 


Note: The monitor output is designed as 


e contro! output for monitoring the input signal by means of headphones or loudspeaker or for 

e monitoring the signal using an oscilloscope, since analog signals from 20 Hz to 110 kHz can be 
monitored with a frequency response of +0.2 dB and digital output signals with a sample frequency 
of 27 Hz to 55 kHz. Due to noise sidebands of the internal PLL, a THD + N measurement does not 
provide the excellent data usually supplied by the measuring path of the UPL (distortion <-60 dB 
above the frequency range from 20 Hz to 110 kHz). However, these non-harmonic interfering signals 
are inaudible due to the psychoacoustic masking effect of the human ear. 
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ANALYZER panel 

SPEAKER Monitor output 
| 

OFF Monitor output is switched off 

INPUT Ch1 Monitoring the input signals of the analog analyzers ANLG 22 kHz and 
ANLG 110 kHz on channel 1. 

The signal is applied to both output channels. 

INPUT Ch2 ... on channel 2 

INPUT Ch1&2 Monitoring the input signals of the analog analyzers ANLG 22 kHz and 
ANLG 110 kHz on channel 1 and channel 2 (stereo operation). If channel 
1 or channel 2 are selected as analyzer input, only the left-hand or right- 
hand phones output can be monitored correspondingly. 

DIG IN Ch1 Monitoring of the left channel of the digital audio interface of the digital 
analyzer DIGITAL (Digital Audio I/O Option UPL-B2) 

DIG IN Ch2 ... of the right channel. 

DIG Ch1&2 ... Of both channels. 

Note: Monitoring of the digital audio signals is only possible if the 
Digital Audio 1/O Option UPL-B2 is installed. 

FUNCT Chi Monitoring of the measurement function output of the analog analyzer 
ANLG 22 kHz for channel 1. If filters are switched on for the 
measurement function, the filtered signal (or the residual signal for 
THD+N, Rub&Buzz or RMS SEL) can also be monitored here. 

FUNCT Ch2 ... channel 2. 

FUNCT Ch1&2 ... both channels (stereo operation). 

INPUT JITT Available only in the DIGITAL analyzer with Digital Audio I/O option 
(UPL-B2) in Meas Mode JITTER/PHAS. 

The demodulated jitter signal is applied to the ANLG 110 kHz analyzer 
and can be listened to. 

INPUT COMM Available only in the DIGITAL analyzer with Digital Audio I/O option 
(UPL-B2) in Meas Mode COMMON/INP. 

The superimposed common-mode signal at the digital inputs is applied to 


Pre Gain 


Spk Volume 


ih 
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the ANLG 110 kHz analyzer and can be listened to. 


For the menu items SPEAKER FUNCT CH1/2/1&2 a gain or attenuation 
of the function output can be set in the range + 120 aB. If the gain is set 
too high, the signal is limited at the monitor output. 


Volume for the monitor output, settable from 0 to 100% 
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Configuration of the monitor output at the phones connector. 


When connecting the headphones, the internal loudspeaker is 
automatically switched off. 

Phones output is operated in conformance with the loudspeaker, i.e. the 
Speaker-off key (LOCAL key) switches off the internal loudspeaker or 
phones output. The monitor signal sounds either from the built-in 
loudspeaker or from the connected headphones. 


= SPEAKER 


Phones output is permanently switched on. Speaker-off key only acts on 
the internal loudspeaker irrespective of whether the headphones are 
connected up. 

In this case, the internal loudspeaker also remains active with the 
headphones inserted. 


PERMANENT 


Keys for speaker control: 


LOCAL key This key is used to switch on/off the internal loudspeaker in local mode of 
the UPL (Speaker-off key). In remote mode, the first keystroke switches 

an) OX to the local mode. 
+/ key This key opens a box for faster setting of the monitoring volume (Spk 


a) ‘ Volume). 


Example of application: Monitoring the distortion of a signal 


In the UPL, the signal distortion can be monitored either directly when a THD+N measurement is 
performed or by switching on a narrow bandstop filter in the case of an RMS SELECT measurement. 


When a THD+N measurement is performed, the signal to be monitored is routed via a digital filter or a 
second (analog) notch filter. The frequency of the signal is permanently monitored and the notch filter 
immediately fine-tuned, if required. In this case the monitoring output is briefly muted. 


Depending on the selected generator and the quality of the test signal, a different setting is required for 
menu items "Fundamental" and "Dyn Mode": 


e Internal universal generator (Low Dist + OFF) 


Select Fundamental — GEN TRACK; the dynamic mode is arbitrary. When the generator frequency 
is changed, the internal notch filters are automatically tuned to the new fundamental. 


e Internal low-distortion generator (Low Dist > ON) 


Select Fundamental — AUTO. (When the low-distortion generator is switched on, GEN TRACK is 
ignored and handled internally in the same way as AUTO.) This is to avoid the generator frequency 
being slightly outside the stopband range of the two notch filters. The dynamic mode PRECISION 
may be selected if the signals to be measured are only slightly distorted or noisy. 


e External generator: 


Select Fundamental — AUTO. The signal frequency is permanently monitored and the internal 
notch filter fine-tuned, if required. Select the dynamic mode PRECISION or FAST depending on the 
signal quality. 
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Note on monitoring the residual signal during the THD+N measurement: 


The monitoring output is muted for approx. 1 s every time a change is made in the GENERATOR or 
ANALYZER panel before the THD+N measurement is (re)started or when the notch filter is 
internally tuned. This is not a malfunction but should protect the listener against clicks and noise 
while the settings are made, which would be very disturbing because of the high gain of the residual 
signal. 


If external signal sources are used, it cannot be avoided for the fundamental to go outside the 
stopband range of the notch filter and being applied with high level to the monitoring output 
whenever the frequency is changed. As soon as the THD+N measurement routine identifies a new 
fundamental, the monitoring output is muted and the notch filter adjusted. 


Remedy. 


— This effect can be avoided through the use of an internal generator. 

— If an external generator has to be used, the following procedure is recommended: 
Stop or abort the current (permanent) measurement using the STOP or SINGLE key, then set 
the external generator and restart the measurement with the START key. 

— Ifthe time of the generator switchover cannot be predicted, a short measurement time should be 
selected to minimize the period before the signal is muted. 
1. Reduce Meas Time SUPERFAST or the FFT size (with post-FFT switched on). 
2. Switch post-FFT OFF. 
3. Switch result display off. 


If the loudspeaker is not switched on again after muting although Speaker was neither switched off 
by means of the PHONE OFF key nor via the Speaker menu, it could be that the measurement 
routine cannot find a reliable and sufficiently strong signal. 


Remedy. 


— Switch off the analog notch filter by selecting the dynamic mode FAST or 
— Fundamental GEN TRACK, provided the internal universal generator is used. 


If the signal to be measured contains considerable noise or strong harmonics, it could happen that 
the fundamental after the analog notch filter cannot be detected. 


Remedy. as above 

Any kind of DC (DUT, DC offset of notch filter ) may cause the monitoring output to be overdriven 
and muted. 

Remedy: 


— Perform or switch on a DC offset calibration in the OPTIONS panel. 
— Switch on the highpass filter (Filter >HP...), 
— Switch on AC coupling (Couple CHx— AC). 


lf an RMS SELECT measurement is performed, the distortion can be monitored by cutting in a narrow 
bandstop filter. The frequency of the bandstop filter can be permanently set or automatically adjusted 
when the frequency is changed in the GENERATOR panel. 
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The DUT is connected, for instance, between analog generator input 1 and analog analyzer input 1. 
Settings on the UPL: 


Load the UPL default setting in the FILE panel. 
LOAD INSTRUMENT STATE 
Mode DEF SETUP 


Settings in the UPL ANALYZER panel: 


ANALYZER ————, With FREQ MODE GEN TRACK, the bandstop center frequency follows the frequency setting in the 
J FUNCTION - RMS SELECT 4 GENERATOR panel. 
VMeas Time GEN TRACK FREQ MODE FIX holds the bandstop frequency irrespective of the generator frequency. 


_ Unit Chi Vv 
_ Reference GEN TRACK With NOTCH(Gain) 0 dB, an analog notch filter is switched on which increases the stopband 
attenuation by another 40 GB (in addition to the 100 dB attenuation of the bandstop filter). 


- Sweep Sync NORMAL 
¥ Notch(Gain) @ dB 

J Filter OFF 
¥V Fnct Sett! OFF 


Switch on loudspeaker: press Speaker off key (LOCAL key) or open volume 
box 
(+/- key) and adjust the desired volume. 


¥ SPEAKER — FUNCT CH1 
J Pre Gain 70.008 dB 
V Spk Volume 180.08 ~ 
V Phone Out = SPEAKER 


By setting Pre Gain, the residual signal can now be boosted above the audible 
level. 

Depending on the distortion of the DUT, the harmonics of the test frequency 
can be clearly distinguished from the noise. 


Depending on the selected generator, menu items Bandwidth and FREQ MODE can be set in different 
ways: 


e Internal universal generator (Low Dist OFF) 


Select FREQ MODE — GEN TRACK; the set bandwidth may be as narrow as desired (Bandwidth 
— BS 1%) because the universal generator features a very high frequency stability. When the 
generator frequency is varied, the fundamental is automatically suppressed by the tracking 
bandstop filter. 


e Internal low-distortion generator (Low Dist — ON) 


When the low-distortion generator is used, which features a high spectral purity but a slightly 
reduced frequency stability, it may happen that the generator frequency is slightly outside the 
bandstop filter range BS 1% and the fundamental is not completely suppressed. Remedy. Select 


— awider bandstop filter (bandwidth ~ BS 3%, BS 1/3 OCT, BS 1/12 OCT) or 


— FREQ MODE - FIX and tune the center frequency manually to the generator frequency or, the 
other way round, vary the generator frequency by a few Hz so that the fundamental is optimally 
suppressed. 


e External generator: 


Select FREQ MODE -— FIX and tune the center frequency as accurately as possible to the 
generator frequency. For generators with a non-stabilized frequency, a wideband bandstop filter 
should be selected in addition (bandwidth > BS 3%, BS 1/3 OCT, BS 1/12 OCT). 


Note on monitoring the residual signal during the RMS selective measurement: 


Any kind of DC (DUT, DC offset of notch filter) may cause the monitoring output to be overdriven 
and muted. 


Possible remedies: 


— Perform or switch on a DC offset calibration in the OPTIONS panel. 
— Switch on highpass filter (Filter >HP...), 
— Switch on AC coupling (Couple CHx — AC). 


END 2.6,6 
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2.6.7 Applications 2 das 
2.6.14 


2.6.7.1 Crosstalk Measurement 


Crosstalk means the -undesired- coupling of signals of one channel to another communication channel. 
It is usually indicated as a function of the frequency. It is measured by modulating one channel by 
means of measuring the amplitude in the unmodulated channel. Since the coupled signals are normally 
low and may correspond to the signal-to-noise ratio, the full dynamic range should be used. The values 
are indicated in dB, the output amplitude of the modulated channel being used as reference. 


e Basic setting 


The generator is set to SINE and a frequency sweep is activated. Since crosstalk normally does not 
reveal steep variations over the frequency, approx. 20 to 30 test points with logarithmic spacing are 
sufficient in the range from 20 Hz to 20 kHz. VOLTAGE is set such that the maximum voltage is 
reached at the DUT output. 


The RMS & S/N (with S/N Seq OFF) function is used in the analyzer to measure the level with AUTO 
or AUTOFAST mode. This is a two-channel measurement, i.e., Channels(s) is set to 2=1. Range 
AUTO matches the different levels automatically. INPUT DISP and FREQ/PHASE measurements 
should be switched OFF to increase the measurement speed. 


Since the measurement is to be displayed as CURVE PLOT, operation is set accordingly in the 
DISPLAY panel. Scan count is set 1. Scale B is selected NOT EQUAL A. Unit should be set to dBr in 
both channels and the normalize value to 1.0 * or 0 dB. 

e Measuring crosstalk from CH2 to CH1 

The generator setting is "Channel(s) 2“ in order to switch on channel 2. 

In the DISPLAY panel, Trace A is set to FUNC CH1 and reference to MEAS CH2. 

Trace B is OFF. -Pressing the SINGLE key starts the first measurement sequence. 

e Holding the measurement 

Since the same display shall contain crosstalk of the other channel, the first measurement must be 
“held“ by selection of the setting Trace A HOLD. If AUTO ONCE has not yet been selected for Scale, 
the automatic scaling can now be initiated. 

e Measuring crosstalk from CH1 to CH2 

In the GENERATOR panel, Channel(s) 1 is selected in order to switch on the other channel. 

Trace B is set to FUNC CH2 and MEAS CH1 is selected as reference. 

Pressing the SINGLE key starts the 2nd sweep. 

e Post-processing/storage 


Since the crosstalk values of the individual channels do normally not deviate considerably from each 
other, the scaling of TRACE A can be copied using Scale B EQUAL A. 


The complete measurement can then be stored in a file by entering Store TRACE A+B and a file 
name in the FILE panel. Besides, a screen hard copy can be selected for documentation purposes and 
output by pressing the HCOPY key in the OPTIONS panel. 

¢ Copying the functions to be executed in the STATUS panel 


This measurement is a typical application for the STATUS panel. The few command lines to be 
executed can be copied into the common STATUS panel by marking them in order to avoid manifold 
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switchover between GENERATOR and DISPLAY panels (cf. 2.8 STATUS panel). Assuming that 
nothing has been marked, the Channel(s) command is ticked off in the GENERATOR panel and the 
lines TRACE A, Reference (A), TRACE B, Reference (B) and Scale B, if required, are ticked off in the 
DISPLAY panel. 


GEN RUNNING #% 2 


: : RAS . 7 = _ 
& cnt [0.4914 att ON =| Sue teminate 
| cH | 12.452 ott it |e * 


STATUS ~ ofA) ~ otX) ~o(B} 
~— GEMERATOR PAMEL —— E 94.54 dBr_| [1.14223 kHz _| [ 93.74 dBr 


RMS CHZ us GEN FREQ /Hz 
: iii: s:)| Stereo Crosstalk 


50 100 26 


Fig. 2-29 STATUS and GRAPHICS panels with crosstalk measurement 


Fwd 2.6, 1.1 
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2.6.7.2 Linearity Measurements 2.6:T A 


In linearity measurements the output level is plotted versus the input level. The unit normally used is 
dBr but V/Vr can also be selected. If a fixed reference value is used, a straight rising line is obtained. 
To accentuate departures from linearity, a straight horizontal line would be desirable. This line is 
obtained when the measured values are not referenced to a fixed value but to the input frequency. 


The UPL does not offer a separate function for linearity measurements. Such measurements are 
defined as a special reference of the level measurement. This offers the following advantages: 


1. Linearity measurement not confined to one single measurement function. Ali level measurements 
(RMS, RMS select, quasi-peak and all peak measurements) can be used for linearity 
measurements. 


2. Switchover between linearity measurement and (absolute) level measurement is effected by 
selecting the unit (menu line "Unit 1" or "Unit 2"). It is thus possible to display the linearity 
measurement in one channel and the absolute level in the other. 


3. By selecting the reference (menu line “Reference"), a switchover is made between a fixed or a 
floating reference (linearity measurement). Thus the linearity measurement can be displayed in one 
channel and the level referenced to a fixed value in the other. 


Note: The reference used for linearity measurements is defined as “floating reference value” in 
this manual. In contrast to the commonly used fixed reference, each measured value has a 
reference value of its own. 


The linearity measurement can be performed by means of a sweep. Measured values can be 
numerically or graphically displayed in the GRAPHICS panel and normalized. Moreover, the 
nonlinearity of each measured (level) value can be directly read from the result window without a 
sweep being set and performed. 


Either the internal generator (GEN TRACK) or - when both channels are switched on - one of the two 
measurement channels (MEAS CH 1/2) can be selected as a reference for the linearity measurement. 
A measurement channel has to be selected as a reference when an external generator is used or if 
reference is to be made to a specific point in the test setup. 


Note: — A two-channel linearity measurement assumes that neither of the measurement channels is 
needed as a reference. With MEAS CH1 or MEAS CH2 selected as a reference, the linearity 
measurement can be performed in one channel only. Being referenced to itself, the other 
channel yields O aBr. 


More possibilities are available when the measurement is carried out in the form of a sweep with the 
result displayed in a graphics window: 


{. When stored as a trace file, the level curve of a reference item (golden unit) can be selected as a 
reference under FILE in the DISPLAY panel. Thus departures from linearity can be displayed with a 
reference to this golden unit without the latter being available for the measurement. 


2. The level curve measured in the other trace (or loaded from a file) can be directly selected as a 
reference in the DISPLAY panel (OTHER TRACE). Thus it is possible to subsequently reference the 
absolute level curves of the two channels to each other. 


3. The sweep shows the linearity deviation (e.g. in dBr) from the selected reference curve. This 
deviation is not necessarily around 0 dBr. If the DUT has a gain or loss, the deviation may be above 
or below this value. The gain factor of the DUT can be compensated for by a scaling factor which 
can be entered either numerically or by means of an automatic O-dB scaling to the current cursor 
position. 
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Note: | When measuring D/A or A/D converters using the internal UPL generator, the linearity 
measurement (with GEN TRACK) leads to the physical problem of referencing an analog 
voltage to a digital one (or vice versa). UPL internally calculates with a conversion factor of 


1V/1FS or 1FS/1V 


Same as the gain factor, this conversion factor can also be compensated for by the scaling 
factor. 


1-channel linearity measurement referenced to measurement channel 1: 
1. Select analyzer (ANLG 22 kHz or ANLG 110 kHz) according to the required frequency. 


2. Select a level measurement (RMS, RMS select, quasi-peak or peak) and, if necessary, the 
measurement mode suitable for the measurement task. 


3. If a curve is to be swept, further settings have to be made in the DISPLAY panel: Operation must 
be set to Curve Plot, FUNCT CH2 should be selected for trace A and trace B should be OFF. 


4. Select dBr or V/Vr for channel 2 and trace A (in the ANALYZER and, if required, the DISPLAY 
panel). 


5. Select MEAS CH1 as a reference (menu line REFERENCE in the ANALYZER and, if required, in 
the DISPLAY panel). The measurement result of channel 2 is then referenced to the input of 
channel 1. 


6. The linearity deviation is displayed in the result display of channel 2 with the selected unit. On 
triggering a (SINGLE) sweep, the linearity characteristic is graphically displayed versus the input 
level. 


RMS Input PEAK 

<a) cut [10.05 U1 14.201 

| CH} 0.0311 dBr | | 14.187 V 
= FUNCTION — SINE a 


GEN RUNNING 3% 
ANL 1: TERM 2: TERM 
SWP TERMINATED 
Jan 16 1996 © 
Tue 18:46:44 


Frequency 


9.99998 ktiz 
0.99999 kt 
—— ees 


a a 
0.0456 dBYU 9.0000 dBY 9.0000 dBr 


VOLTAGE 

= Spacing LOG STEPS adBU . RMS  CH1i, RMS  CH2 us_ GEN isin ane ‘ 
= Start -60.00 dBU ! : : : : : i ‘ : : 
= Stop 20.000 dBV 

= Step 1.0000 dB 


— ANALYZER PANEL —— 
Chamel(s) 2 = 1 
Range AUTO 

Unit Chi ¥V 

Unit Ch2 dBr 

—— DISPLAY PANEL —— ]f 
TRACE B — FUNC CH2 
Unit dBr 
Reference 
Normal ize 


Rv RU 


wR RR 


VALUE: 
0.9955 » 


Fig. 2-30 Configuration of UPL for linearity measurement referenced to channel 1, the linearity 
characteristic being displayed on trace B, the absolute reference channel on trace A. 
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2-channel linearity measurement referenced to internal generator: 


1. First configure and set the internal generator (sinewave signal, level sweep, signal frequency, etc.). 
2. Select analyzer (ANLG 22 kHz or ANLG 110 kHz) according to the required frequency. 


3. Select a level measurement (RMS, RMS select, quasi-peak or peak) and, if necessary, the 
measurement mode suitable for the measurement task. 


4. Further settings are to be made in the DISPLAY panel: Operation must be set to "Curve Plot", 
FUNCT CH1 should be selected for trace A and FUNCT CH2 for trace B. 


5. Select the unit dBr or V/Vr for both channels and both traces (in the ANALYZER and DISPLAY 
panels). 


6. Select GEN TRACK as a reference (menu line REFERENCE in the ANALYZER and DISPLAY 
panel). Both measurement inputs are now referenced to the set generator level. 


7. The linearity deviation is shown in the result displays with the selected unit. On triggering a 
(SINGLE) sweep, the linearity characteristics of both channels are displayed versus the generator 
level. 


Input PEAK Frequency GEN RUNNING $@ JX 


0.99999 Ktiz |) sup teminaTeD 
0.99999 Itz | fam 36.29%, ° 


ene we] 


ox ee oOo) oo) 
a 0.0000 dBr_ | [1.0000 uv | [1.0000 v/ur | 
LOG STEPS 


-66.00 dBU | re RMS  CH1, RMS CH2 vs _ GEN VOLT ae 


1.0060 dB 

PANEL —— 
Channel(s) 2 = 1 
Range AUTO 
Unit Chi dBr 
Unit Ch2 VUWr o CURSOR 
Reference GEN TRACK * CURSOR 
— DISPLAY PANEL QTHER TRACE 
TRACE A — FUNC CH1 MEAS CH1 
Unit MEAS CHZ 
Reference 
Normalize VALUE: FILE 

0.9947 = HOLD 


RRwUuee 


RBRwxner 
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Fig. 2-31 Configuration of UPL for 2-channel linearity measurement referenced to the internal 
generator; display of linearity curve of both channels 


After termination of the sweep, the swept curves can be normalized to one (or two different) points 


(e.g. 1 V). In this case the curve is vertically shifted so that it crosses the O-dBr line at the selected 
reference points: 


1. Switch over to the GRAPHICS panel (GRAPH key or ALT+R). Activate one or both graphics 
cursors, if required. 

2. Move the cursor(s) to the desired reference point(s). 

3. Return to the DISPLAY panel (DISP key or ALT+D). 


4. Open the menu item Normalize of Trace A, select O-Cursor or #- cursor, depending on which one 
was used for marking the reference point. 


5. If required, repeat step 4 for Trace B. 


Note: _ /f the linearity characteristic is to be determined at various frequencies, this can be realized by 
means of the two-dimensional sweep (with frequency on the Z axis). The individual curves 
overlap in the display and yield a set of curves. 
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2.6.7.3. Fast Frequency-Response Measurements 2: 6,7,3 


Usually, frequency-response measurements are performed using (generator) frequency sweeps and 
RMS measurement. Although the UPL offers a very high RMS measurement speed (approx. 15 ms per 
measured value), such a sweep may lead to a total measuring time, which is unacceptable due to the 
large number of sweep steps to be performed. In other words faster modes are called for. 


A combination of the FFT function and the generator signal RANDOM, Domain FREQ would be an 
alternative. The generator can be synchronized to the spacing of the analyzer, i.e. each generated 
frequency line of the (pseudo) random signal is assigned exactly one line of the FFT. Thus FFT 
windowing can be omitted and a maximum frequency and level accuracy is obtained. 


After outputting the generator random signal, all measurements can be performed at the speed of a 
single FFT. Thus, the measurement speed only depends on the FFT size, which should be selected so 
that the desired (linear) frequency resolution is just obtained. 


Note: — Logarithmic spacing is not possible with FFT; irrespective of this, logarithmic scaling of the X 
axis can be selected in the DISPLAY panel. 


RMS via FFT Input PEAK Frequency GEN RUNNING 
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FUNCTION — RANDOM 
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Equalizatn WHITE 
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Upper Freq 21000 Hz 
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FUNCTION — FFT 
FFT Size 8192 
Window RECTANGULAR) 
Zooming OFF 


dir FFT  CHi, us FREQUENCY/Hz 
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Fig. 2-32 Configuration and result of fast frequency-response measurement 


Enp 2:6: 97.9 
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2.6.8 Optimizing the Measurement Speed 


A high measurement speed is of particular importance for remote control as the measurement time 
directly influences the program run time. For this reason program sequences are given in Section 
3.15.10 Tuning - Setup for Maximum Measurement Speed, to optimize the measurement speed in the 
case of remote control. 


Short measurement times are also desirable in manual operation, particularly for sweeps and FFT, in 
order to obtain a real-time characteristic (e.g. for tuning procedures). For this reason a few general 
hints will be given below on how to cut down on the available measurement time. Optimization 
measures can be classified in 4 groups: 


1. Speed optimization without affecting the measurement accuracy 

2. Compromise between measurement time and accuracy or dynamic 
3. Speed optimization through use of internal generator, 

4. Optimizing the sweep speed 


A brief form of these hints is available in the UPL online help functions (see 2.3.7 Help Function) 
under the item "Optimization". 


1. Speed Optimization without Affecting Measurement Results 


e Selecting a suitable analyzer instrument (analog measurement signals only) 


In the ANLG 22-kHz instrument, the two channels can be measured in parallel (synchronously) 
already during sampling. This analyzer also offers a wider conversion range and a lower frequency 
limit and should therefore be used in all cases where an upper measurement limit of 22 kHz is 
sufficient. 


e Switching off unused measurement inputs 


An unused measurement input may considerably extend the measurement time as a measurement 
is only terminated when a measured value is available for the unused input too. Some 
measurement functions (e.g. RMS with automatic measurement time, THD+N) require a much 
longer time for measuring low signal levels (noise) but even if a signal is present on channel 2, the 
measurement time is certainly longer than in the case of 1-channel operation, as also the 2nd 
channel has to be completely evaluated and displayed. In the ANLG 110-kHz instrument the two 
channels are measured sequentially so that the measurement time is at least twice as long. 


e Switching off the "Beeper" 


In the setting "Beeper ON" there is a short sound of several 100 ms duration after each (single) 
sweep which indicates the sweep ending. During this time no device activities are possible. 
Especially with short sweeps this dead time is disturbing. Therefore the Beeper function should be 
switched off while sweeps are running - especially under remote/automatic control - if no acoustic 
reply of sweep end is required. 


e Switching off unused result displays 


If the result displays for FREQUENCY and INPUT DISP are not required they should be switched 
off. In addition to saving the time required for evaluation and display of these values, some 
measurement functions (e.g. RMS) can be terminated more quickly. 


e Switching off settling functions 


For most signals the settling function is not required. If the DUT provides a stable signal, the UPL 
yields settled values even without the settling function. Settling (or averaging) multiplies the 
measurement time by at least the number of the set samples (see 2.3.4 Settling Process). 
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Switching off filters that are not required 


Each (digital) filter increases the total measuring time because of its settling time. Unused filters 
should therefore be switched off in the ANALYZER panel. 


Switching off the measurement delay function ("Delay" under START CONDITION) 


With the aid of this function DUT delays can be corrected. The start of the 1st measurement and 
consequently of each sweep point are delayed for a defined period each time the generator or 
analyzer setting is changed. If a start delay is not required, this time should be set to 0.0 (see 2.6.4 
Ways of Starting the Analyzer, Ext. Sweep). 


Manual selection of analyzer level range (analog measurement signals only) 


If the level of the signal to be measured is known and a limited measurement range can be 
accepted, the analyzer level range should be manually selected (Range FIX). A_ range 
corresponding to the highest expected level should be set, an UNDERRANGE being taken into 
account. This prevents a new measurement with a corrected range setting to be performed. To 
ensure that the measurement will not be falsified by a higher signal level, "Range LOWER" may be 
selected. With this mode selected the measurement function is able to correct the measurement 
range in the case of OVERRANGE (see 2.6.2 Configuration of the Analog Analyzers). 


Compromise between Measurement Time and Accuracy or Dynamic 


The methods below can only be used with certain measurement functions. 


Selection of low measurement dynamic (dynamic mode FAST, for analog measurement functions 
THD, THD+N/SINAD, DFD, MODDIST only). 


\f signals not making full use of the UPL dynamic range are to be measured, e.g. distortion above 
0.1%, precision measurements are not required. Consequently, the measurement time can be 
reduced by about a factor of 2 without any loss in accuracy. 


Reducing the FFT size for FFT and THD+N 


Halving the FFT size also halves the measurement time required for FFT. This also applies to FFT- 
supported measurement functions like THD+N and SINAD. 


In the case of THD+N/SINAD measurements, reducing the FFT size does not only reduce the time 
required for (post)-FFT but also the THD+N/SINAD measurement time, irrespective of whether 
post-FFT is activate or not. This however is at the expense of the measurement accuracy. 
(see 2.6.5.7 THD+N/SINAD). 


Reducing the numeric value of "Measure Time" for RMS, RMSSEL, PEAK, QPEAK and DC 


If a fixed measurement time is used, the desired time can be directly entered as a numeric value. 
Entering a shorter measurement time reduces the measurement accuracy. The measurement time 
is defined for each single measurement. With AUTO ranging selected, a new measurement 
performed because of an unfavorable (UNDERRANGE) or incorrect (OVERRANGE) level range 
leads to a total measurement time which exceeds the desired one. 


Selecting AUTO FAST for RMS and RMSSEL 


Automatic selection of the measurement time in the case of RMS measurements ensures that the 
shortest possible measurement time is selected for the desired accuracy (AUTO or AUTO FAST) in 
the case of unknown signals irrespective of the test frequency. If an accuracy of 1% is sufficient, 
AUTO FAST should be used (see 2.6.5.2 RMS). 


Extending the span for zoomed FFT 


The span for zoomed FFT should not be smaller than that required by the necessary frequency 
resolution. Doubling the span halves the frequency resolution and the measurement time (See 
2.6.5.12 FFT). 
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e Increasing the bandwidth for RMSSEL 


The larger the band of the digital bandpass or bandstop filter, the shorter the measurement time. 
The measurement can be speeded up if a reduced selectivity is sufficient for the signal frequency 
(see 2.6.5.3 RMS SELECT). 


e Reducing the attenuation and/or the edge steepness of user-defined filters 


Both measures reduce the settling time of the filters and thus the measurement time (see 2.7.2 
Creating the User-definable Filters). 


e Reducing the order of user defined high and low passes 


By this measurement too the response time of the filter and consequently the measurement time is 
reduced (see 2.7.2 Creating the User-definable Filters). 


3. Speed Optimization Through Use of Internal Generator 


e Selection of GEN TRACK modes, if available (RSM, RMSSEL, THD, THD+N/SINAD). 


With "Meas Time GEN TRACK" selected for RMS and RMSSEL, the measurement time can be 
exactly set to integral periods of the set generator frequency. The generator frequency can then be 
slightly modified (see 2.6.5.2 RMS). 

With "Fundamental GEN TRACK" selected for RMSSEL, a preliminary measurement for 
determining the frequency is not required. (See 2.6.5.3 RMS SELECT). 

With "Fundamental GEN TRACK" selected for THD+N/SINAD, the 1st FFT is performed with the 
correct resolution even if the selected FFT size is too small. In the case of low frequencies and a 
small FFT size, the measurement speed is almost doubled (see 2.6.5.7 THD+N/SINAD). 


Selecting "Fundamental GEN TRACK" for a pure THD measurement does not noticeably increase 
the measurement speed. Since an accurately defined fundamental is required for the THD 
measurement, "Fundamental AUTO" should be used. 


e Fast frequency-response measurement possible 


If the harmonics generator ("Domain FREQ", "Shape FILE") is synchronized to the FFT analyzer, a 
highly accurate real-time frequency analysis can be performed. (see 2.6.7.3 Fast Frequency 
Response Measurement). 


4. Optimizing the Speed of Generator Sweeps 

e To perform a frequency sweep 'Sweep Mode' (in analyzer panel) should be set to FAST or BLOCK - 
if available. 
On certain conditions sweep velocity can be considerably increased: 


— Selection of generator function SINE 
— Use of universal generator, that is Low Dist OFF 
— automatic frequency sweep without Z-sweep, that is X-Axis FREQ, Z-Axis OFF 


e Selecting the universal generator instead of the low-distortion or analog auxiliary generator 


Since the universal generator is superior regarding frequency setting time and frequency accuracy 
than the low-distortion generator it should preferably be used as a sweep generator. The low- 
distortion generator should only be used if its wide frequency range and excellent distortion and S/N 
ratio are required. 
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e Deactivating equalization of generator signal (SINE and DFD) 


With activated signal equalization the level has to be reset each time the frequency is changed. 
This extends the total setting time and thus the sweep time. For this reason equalization should be 
switched OFF in the case of very fast sweeps (see 2.5.4.1.3 Common Parameters for SINE, DFD, 
MULTI, RANDOM ). 


e Synchronizing the generator to the analyzer (next step ANLR SYNC) 


When the UPL generator and analyzer are used together, a generator sweep should always be 
synchronized to the analyzer. Thus it is ensured that the generator is switched exactly at the time 
when all measurement results are available (i.e. also frequency and input on the active channels, if 
required). 


DWELL should only be used together with an external analyzer (see 2.5.4.2 Sweeps). 


e Manual selection of generator level range (only for analog level sweeps using the universal 
generator) 


When a reduced dynamic range can be accepted for the generator, selection of the fixed generator 
level range and generator setting time as well as the settling time can be shortened (see 2.5.2 
Configuration of the Analog Generator). 


e Reducing the measurements at low frequencies (particularly for RMS, RMSSEL and THD+N) 
==> linear instead of logarithmic spacing, 
==> increasing the start or (in the case of a Sweep "from top to bottom") the stop frequency. 


Low frequencies require longer measurement times. For this reason too many unnecessary sweep 
points should be avoided in the lower frequency range. 


e Reducing the sweep points or increasing the spacing, list sweep 


The time required for a sweep increases linearly with the number of sweep points. Unnecessary 
sweep points should be avoided. In the case of a list sweep the individual sweep points can be 
spaced as required and sweep points may be concentrated at positions of interest without 
substantially increasing the total number of sweep points (see 2.5.4.2 Sweeps). 


e Switching off the result display and the status information 


In the case of sweeps, the output of individual results in the result display is mostly unnecessary or 
even useless particularly when the results are indicated with a high update rate. The same applies 
to the status information. For this reason the two displays can be switched off (together). This 
elimination of the output time - irrespective of the required measurement time - is particularly 
noticeable in the case of very fast sweeps (see 2.15.5 Display Settings). The measurements can 
still be followed by means of the sweep curve or the bargraph display. The complete sweep list can 
be displayed in the graphics panel whenever required. (see 2.10.4 Display of Lists). 


e Switching off the graphic cursor 


For most applications display and update of the cursor values are not required while running sweep. 
Only the terminated sweep is analyzed by means of graphic cursors. Therefore the graphic cursors 
can be switched off during the sweep run and so the sweep time can be reduced (see 2.10.2 Trace 
and Spectrum Display). 
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27 Analyzer Filters (FILTER Panel) 


The FILTER panel has been devised for definition of the filters which can then be used in the 
ANALYZER panel. Before you can select a user-definable filter in the analyzer, you must, of course, 


create it in the FILTER panel. 


Activating the FILTER panel: 


UPL front panel: FILTER 
External keyboard: ALT + T 


Mouse: (repeated) click on the right panel name, until the FILTER panel is displayed. 


If the FILTER panel is already visible on the screen, it can be activated also by actuating one of the 
TAB keys (repeatedly) or by mouse-click. 
Advantage: The panel need not be established again. 


Filter | 
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For the functions 


RMS & S/N (rms measurement) — 3 filters possible 
PEAK & S/N (peak measurement), — 3 filters possible 
Q-PK & S/N (quasi-peak meas.) — 3 filters possible 


THD+N/SINAD (distortion measurement) — 1 filter possible 
RMSSEL (selective RMS measurement) — 1 filter possible 
FILTSIM (filter simulation) — 3 filters possible 
RUB & BUZZ (loudspeaker measurement) — 1 filter possible 
WAVEFORM (DIGITAL or ANLG22kHz) — 1 filter possible 
1/3-OCTAVE — 1 filter possible 


any desired filters from the filter selection window can be set in the 
ANALYZER panel. This window contains user-definable filters (the first 9) 
and weighting filters, which are referred to by their short names in the 
FILTER panel or by a name complying to the standard. You can select 
any desired filter (also several times) and assign to the ANALYZER 
measurement function. 


The sum frequency response of all selected filters can be graphically 
displayed using the analyzer function FILTSIM (see 2.6.5.13). 
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a Weighting Filters 


The user-definable filters in the UPL (see 2.7.2 Creating the User-definable Filters) are complemented 
by 13 pre-defined weighting filters, which are automatically matched to the current sample rate. Due to 
the digital realization, the frequency response absolutely complies with the standard. With a very small 
sample rate (e.g. 32 KHz in the DIGITAL instrument), some sections of the filter functions are close to 
the measurement range limit, resulting in distortions in these sections (with e.g. a sample rate of 32 
kHz, distortions may occur in the range over 13.5 kHz). Yet, the filter is still within the permissible 
tolerances. For this reason, it is not possible to set weighting filters in combination with sample rates 
smaller than 30 kHz. 


Note: The weighting filters cannot be set in the filter panel, but are automatically available with 
the filter command of the respective measuring function. 


A Weighting Filter 


Filter: A Weighting 


Standard(s): DIN 45412 


Application: Weighting for interference 
voltage measurements 


Filter: C Message 
Standard(s): IEEE 743-84 


Application: Transmission measurements 


Filter: CCITT 


Standard(s): CCITT 0.41 
IEEE Rec. 743-84 
CISPR 6-76 
CCITT Rec. P.53 


Application: Psophometric 
measurements 
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Filter: 


Normen: 


Application: 


Filter: 
Standard(s): 
Application: 


Note: 


Filter: 
Standard(s): 
Application: 
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CCIR wtd Filter 


CCIR wid 


CCIR Rec. 468-4 
DIN 45405 
CCITT Rec. N21 
CISPR 6-76 


Weighting for interference 
voltage measurements 


CCIR unwtd Filter 


CCIR unwtd 
CCIR Rec. 468-4 


Bandpass from 20 Hz to 

20 kHz for band-limited, 
unweighted measurement to 
CCIR. 


Not available in analyzer 
110 kHz 


DEEM 50/15 Filter 


DEEM 50/15 
CCIR Rec. 651 
Compact discs 
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Filter: Deemph 50 
Standard(s): ARD Pfl.Heft 5/3.1 


Application: Unweighted and weighted 
S/N measurements to 
DIN 45405 


Filter: Deemph 75 
Standard(s): | same as Deemph 50 


Application: Unweighted and weighted 
S/N measurements to 
DIN 45405 


Filter: Deemph J.17 
Standard(s): CCITT J.17 


Application: Unweighted and weighted 
S/N measurements to 
DIN 45405 
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Weighting Filters 


DEEMPH 50 Filter 


DEEMPH 75 Filter 


DEEMPH J.17 Filter 
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Filter: RUMBLE wtd 
Standard(s): DIN 45539 

Application: Testing of record players 


Filter: 


Standard(s): 


Application: 


Filter: 


Standard(s): 


Application: 
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Weighted S/N 
measurements 


RUMBLE unwtd 


DIN 368.3 
DIN 45539 


Testing of record players 
Unweighted S/N 
measurements 


DC noise HP 


ARD Pfl. Heft 3/4 
ARD Pfi. Heft 12/2 


Highpass for DC noise 
measurements (tape 
machines) 


UPL 


RUMBLE wtd Filter 


10k 20k 


1k 2k 3k Sk_ 


DC NOISE HP Filter 


5 16 28 Ss@ 100 200 see ik 2k ‘3k Sk 10k ~ 20k 
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Filter: CCIR ARM 
Standard(s): CCIR 
DOLBY 


NAB Standard 


IEC Tuner Filter (IEC 315) 
Filter: IEC Tuner 
Standard: DIN/AEC 315 


Application: Measurement on tuners 


Filter JITTER wtd 
Norm: AES 3 


Application: Bewertung der Jitter- 
Ubertragungsfunktion 
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2.7.2 Creating the User-definable Filters 


The FILTER panel is made up of 9 filter positions designated as FILTER 01 ... FILTER 09. Each filter 
position can be assigned a filter of type LOW-PASS, HIGH-PASS, BAND-PASS, BAND-STOP, 
NOTCH, 1/3 OCT FLT, OCTAVE FLT, FILE-DEF, which are referred to below. Each filter type is 
predefined by its cutoff frequencies and the desired filter attenuation. After the filter has been 
calculated, further filter data (settling time, actual attenuation, stopband range, which are displayed in a 
different color) are available in the FILTER panel. 


There is also the possibility of reading in any desired filter by selecting "FILE DEF”. 


Any filter defined in the FILTER panel is provided with a short name, which is then used to call the filter 
in the ANALYZER panel. The short name refers to type and cutoff frequency of the filter. 


The filters have been implemented as recursive filters (=IIR filters) with 8 poles. 


The filters are defined in terms of their frequency limits, which is why the contents of the FILTER panel 
is independent of the selected ANALYZER instrument ANLG 22 kHz, ANLG 110kHz or DIGITAL. Filter 
parameters which used to make sense for a certain instrument may be futile in combination with 
another instrument. 


Example: 
A lowpass with a cutoff frequency of 50 kHz is a commonly used filter with the ANALYZER instrument 
ANLG 110kHz, however ineffective in the instrument DIGITAL or ANLG 110kHz. 


For this reason, proceed in the following order when setting the filters: 


1. Switch all filters in the ANALYZER panel off: 
Enter any desired filter parameters in the FILTER panel. The filter parameters are neither checked 
nor updated. 


2. In the ANALYZER panel, select a filter from the FILTER panel: now, the parameters of the filters are 
checked: 
a) Valid filter parameters: filter is set 
b) Invalid filter parameters: error message on the screen, filter remains OFF 


3. Try to modify in the FILTER panel filter parameters of a filter selected in the ANALYZER panel: 
A dialog window appears where you can enter the new filter parameters. When you press the O.K. 
key in the dialog window the filter parameters are checked. 
a) Valid filter parameters: filter is set 
b) Invalid filter parameters: error message on the screen, the dialog window remains open for 
further entry of filter parameters. 


Exiting the filter dialog window using CANCEL or ESC causes 
> the filter in the ANALYZER panel to be switched OFF. 
> the most recently valid filter parameters to remain unchanged in the FILTER panel. 


Note: A certain type of filter can be repeatedly assigned with the same or different filter 
parameters to the 9 filter positions! 
The sum frequency response of the set filters can be displayed with the help of the 
simulation (see FILTSIM function). 
You can select the filters in the ANALYZER panel in any desired order. For reasons of 
stability, it is however useful to select the filter with the “hardest” characteristics (e.g. very 
narrow bandstop filters) as the last one (below in the panel). 
It is possible to superpose several filters of the same type and with equal filter parameters 
for one measurement function. To give an example, a very steep 80-dB lowpass (in this 
case, with 16 poles, yet double ripple in the passband range) can be realized by 
superposing two 40-dB lowpasses. 
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2.7.2.1 Common Parameters of All Filters 


Atten 


Shortname 


a 
—e 
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(=Attenuation). Specify the desired filter attenuation in dB (example: 40 
dB). After the filter has been checked and set, the actually realized 
attenuation (usually higher) is entered. Filter attenuations can be 
implemented about every 10 dB. 


Exception: The filter calculation file (see 2.7.2.6 Internal Calculation of 
Filters) has been modified. 


(Read only) 
Enter the estimated settling time of the filter in seconds. 
This value is updated only when the filter is checked. 


Exception: File-defined filters. Subsequent to entry of the coefficients, 
the software calculates a delay and enters it in the menu line 
where it can be modified manually. 


(Read only) 

Specify a short name used later to call the filter in the ANALYZER panel. 
The short name is made up of an abbreviation (2 letters) for the filter 
type and the frequency (LP = lowpass, HP = highpass, BP = bandpass, 
BS = bandstop, TZ = third-octave filter, OC = octave filter, NO = notch 
filter). 
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2.7.2.2 Lowpass/Highpass 


Select a lowpass or highpass. 


LOW PASS 


HIGH PASS 


Specifies the filter order 


By reducing the filter order from 8 (standard) to 4, faster but less steep 
filters can be created. The order can be determined separately for each 
highpass or lowpass filter. 


| Passband Specify the cutoff frequency of the passband range. 


| Stopband (Read only). Display of the cutoff frequency of the stopband range, which 


is determined by the selected attenuation and passband range. This 
value is updated only when the filter is checked. 


The basic filters used have eight poles, ‘elliptic c'-type to /SAAL 88/ with a ripple of 0.1 dB in the 
passband range. 


A 
| Gain 


Od5 


Stopband 


a 


Owpass ] 
Lowp Atlenuation 


Passband Frequency 


008 


Highpass 
Stopbond Peg 


Attenuation 


Passband Frequency 


Fig. 2-33 LOWPASS and HIGHPASS frequency response together with filter parameters 
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2.7.2.3 Bandpass / Bandstop 


Filter 


BAND PASS 


BAND STOP 


| Passb Low Enter the lower cutoff frequency of the passband range. 
Passb Upp Enter the upper cutoff frequency of the passband range. 
Stopb Low (Read only) 
Display of the lower cutoff frequency of the stopband range, which is 


determined by the selection of attenuation and passband range. This 
value is updated only when the filter is checked. 


' Stopb Upp | (Read only) 
Display of the upper cutoff frequency of the stopband range, which is 


determined by the selection of attenuation and passband range. This 
value is updated only when the filter is checked. 


The basic filters used have 4 poles, ‘elliptic C'-type to /SAAL 88/ where one basic filter is used for the 
upper and one for the lower filter edge. As ‘elliptic C' has a pole at infinity, a bandstop of this type 
features a pole in the center between the two passband frequencies. 


Values for Passbd low and Passbd upp which are close to each other cause long settling times during 
realization and the danger of limit cycles (oscillations of the filter on account of self-excitation induced 
by rounding noise). In this case, it is useful to simulate the filters before the measurement (see 
analyzer function FILTSIM). 


Btopband lower 


Sie 


Attenuation ' 


Sf 


'  Stopbond upper 


Attenuotion 


Ter 


‘Bandposs, 


Passband lawer Passbond upper Frequency 


Fig. 2-34 BANDPASS frequency response together with filter parameters 
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06B 4-7 See oe jae oe See 


Btapbond lower 


Atlenuation 


Passbond lower Passbond upper 


Fig. 2-35 BANDSTOP frequency response together with filter parameters 
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2.7.2.4 Notch 


Filter 


NOTCH FLT 


Center Freq | 
Width 


ar ara aaa | 
Stopb Low 


| Stopb Upp | 


Enter the center frequency of the bandstop. 


Enter the difference between upper and lower cutoff frequency of the 
passband range. 


(Read only) 

Display of the lower cutoff frequency of the stopband range, which is 
determined by the selection of attenuation and passband range. This 
value is updated only when the filter is checked. 


(Read only) 

Display of the upper cutoff frequency of the stopband range, which is 
determined by the selection of attenuation and passband range. This 
value is updated only when the filter is checked. 


The basic filters used have 4 poles, ‘elliptic C'-type to /SAAL 88/ where one basic filter is used for the 
upper and one for the lower filter edge. As ‘elliptic C' has a pole at infinity, a bandstop of this type 
features an attenuation pole at the center frequency. 


Use: 


Attenuation of single frequencies in the signal. 


Small values for “width” cause long settling times during realization and the danger of limit cycles 
(oscillations of the filter on account of self-excitation induced by rounding noise). In this case, it is 
useful to simulate the filters before the measurement (See analyzer function FILTSIM). 


A 


Gain 


ite ee 


Stopbond lower 


| Attenuation 


Stopband upper 


| 
Center 


“Frequency 


— Width —_! 
Fig. 2-36 Notch filter frequency response together with filter parameters 
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2.7.2.5  Third-octave / Octave 


FILTER 
1/3 OCT FLT (1/3 OCT FLT = third-octave filter) 


OCTAVE FLT 


Center Freq Enter the center frequency of the bandstop. 


Width (Read only) 
Enter the difference between upper and lower cutoff frequency of the 
passband range. 


i 


These filters have been implemented as bandpasses (see 2.7.2.3 Bandpass / Bandstop) which are 
geometrically symmetrical to the center frequency, thus allowing the passband cutoff frequencies to be 
calculated from the center frequency: 


1/3 octave filter: Passbd low =Center Freq / 1.12246 
Passbd upp = Center Freq x 1.12246 
Octave filter: Passbd low =Center Freq / 1.41421 


Passbd upp = Center Freq x 1.41421 


Note: For these filters the 0,1dB-bandwiadth is reduced in order to obtain an attenuation of 3 dB at 
the cut-off frequencies. Hence the effective bandwidth is lower than the theoretical values of 
third octave and octave filters. 


theoretical bandwidth third octave: S/5 = — = 0.2315 = 23.15% 


$9, 
1 | 
theoretical bandwidth octave: 4/2 —-—~=—~—=0.7071=70,71% 
a of 


2.7.2.6 Internal Calculation of Filters 


All filter parameters are transformed from the Z range (digital, sampled) to the s range (analog, 
continuous) using the sample rate valid for the respective instrument. In the s range, the filter 
parameters are normalized to a passband limit of 1.0. The filter suitable for this transformed filter with 
respect to the type (i.e., elliptic c and eight-pole for highpasses and lowpasses and four-pole for 
bandpasses) and minimum desired attenuation is searched for in the filter data base. This filter is then 
denormalized and retransformed while the actual stopband and actual attenuation are being calculated. 
This transformation is performed with the currently effective sample rate. The predefined cutoff 
frequencies are maintained, however different stopband frequencies will be obtained (depending on the 
selected sample rate). When the sample rate on which the calculation is based does not match the 
actual clock rate (e.g. in the case of a wrong entry), both passband frequency and stopband frequency 
are shifted. 

After the start of the measurement (e.g. through a new setting, pressing of the START key or in the 
case of SWEEP), UPL waits for a certain settling time per filter before the actual signal integration. 
This settling time is calculated on the basis of the desired attenuation and the filter coefficients. If (in 
exceptional cases) the time calculated is too small, the filters have not completely settled at the start of 
the measurement. 

To remedy this, the following trick is possible: 
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If the FILE.DEF filter "DELAY.COE” is selected, a settling time can be entered there which is 
considered in addition to the normal settling time in the measurement. Filter DELAY.COE has no 
function otherwise. 


The filter data base is filled with the filters in the 'ref—p.rip' file in the C:\UPL\REF directory on start of 
the system software. 


The filters contained in this file are derived from /SAAL 88/. Their ripple in the passband range is 
0.1 dB. 


Note: For the ANLG 110 kHz analyzer a reference lowpass filter of 74 dB and with 0.03 dB ripple is 
used for the RMS selective measurement. 


2.7.2.7‘ File-defined Filter ("FILE-DEF”) 


For applications requiring additional filters which are not offered by the instrument, any desired filter 
can be read in from a file. The filter in the file must be an JIR filter with 8 poles/zeros. The filter must be 
designed (in the Z range, i.e. digital, sampled) with reference to the sample rate used in the respective 
ANALYZER instrument. Two data formats are supported: 


a) Coefficient output file of FDAS, version 2.1 and 2.2. FDAS is a filter design program from the 
company of Momentum Data Systems. Select a cascade of biquads with 32-bit float number 
representation as implementation for generation of the filter with the help of FDAS. 


Example: see R&S—EXAM.COE file in the C:\UPL\USER directory 


b) ASCH file where the poles and zeros (in the z level) must be entered as floating numbers. 8 poles 
and zero positions (4 pairs) only are permissible. Unused poles and zeros must be shifted to the 
origin of the z level. 


File format: 

1st line: Identification: 'pole zero file’ 

2nd line: Key word ‘gain’ followed by a float number: specification of filter gain 
following lines: Key word 'pole' or 'zero’ followed by real and imaginary part. Complex 


conjugate pairs must be consecutive and be at the 1st, 3rd, 5th or 7th position, 
respectively. 


The transfer function is given by: 


3 
I] — Zoi)*(Z— ZWwi*) 
S(z) = gain * SS 


[] (z - 2x)*(z - w*) 


where S(z) is the normalized transfer function, Z) are zeros and Zp are poles. 
The filter should be checked using the simulation. 


Comment lines should begin with '#' and are permissible anywhere; no difference is made between 
upper-case and lower-case letters. 


Example: see R&S_EXAM.ZPZ file in the C:\UPL\USER directory 


Literature: 
/SAAL88/: Rudolf Saal, Handbook of Filter Design, 2nd edition, Huthig 1988 
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2.8 STATUS Panel 


Activating the STATUS panel: 


UPL front panel: STATUS 
External keyboard: ALT+S 


The STATUS pane! can be activated only in part-screen graphics mode (see 2.10.9 Switching 
between Full-screen and Part-screen Mode) and is always on the left side of the screen. 


The STATUS panel displays only those command lines of a panel which have been ticked (select the 
position before the line using the tab < keys, press SELECT, the tick is switched on and off (toggle 
function). The UPL thus offers the possibility of displaying a clearly structured excerpt from all settings 
on the left side of the screen. ‘ 


Instead of using the other panels, the UPL can also be operated from the STATUS panel, allowing you 
to carry out constantly recurring operator sequences from one panel only. Use of the STATUS panel is 
especially advantageous for display and, if required, printout (see 2.14) of graphics on the right side 
together with the essential UPL settings on the left side of the screen. 


Empty STATUS panel. Command lines in the GENERATOR, 
No command lines have ANALYZER and DISPLAY panel 
been ticked off. have been ticked off. 


STATUS 


GENERATOR PANEL 
Channel (s) 1 
Output BAL 
FUNCTION - SINE 
FREQUENCY 10.000 Hz 
VOLTAGE 3.0000 V 


No commands selected! 


Only commands which are 
ticked off appear in 


the STATUS-Panel. 
ANALYZER PANEL 


Channel (s) 1 
CH1 Input BAL 
FUNCTION - RMS & S/N 


For further information 
press HELP! 


Meas Time AUTO FAST 


DISPLAY PANEL 
OPERATION BARGRAPH 
Unit Vv 
Spacing LIN 


Fig. 2-37 Status panel 
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2.9 Series of Measured Values, Files and Loadable Instrument 1.4 
Settings (FILE Panel) 


The FILE panel is activated by pressing the FILE key (UPL front panel) or the key combination "ALT F” 
(external keyboard). The FILE panel is always displayed on the left side of the screen. 


2.9.1 Loading and Storing Ae De f 


Files can be stored to hard disk (drive "C:”) or floppy disk (drive "A:”). All system files are available on 
hard disk and, in the default setting, the user files too. The user files can also be written to or read from 
diskette. 


UPL system software updates are also loaded from diskette (see 1.3 Software Installation). For storing 
files on diskette, DOS- formatted 3.5” diskettes are required. Unformatted diskettes can be formatted 
on operating system level using the command 


FORMAT A: 
An external keyboard is required for this purpose. 


Insert the diskettes into the drive with the metal slider pointing to the front and the label to the left. The 
diskette is ejected by pressing the eject key. 


On the left side of the diskette, there is a lockable write protection; the disk is write-protected when the 
hole is free. 


The individual types of files are characterized by reserved file types (file extensions), which are listed 
in the table below. It also provides information on where, i.e. in which panel, the file is loaded. 


Table 2-35 Meaning of file extensions 


Extension Meaning 
AES Report information AES/EBU+S/P DIF 
.BAT Batch file for automatic execution of several programs; reserved (DOS) 
.BPZ Binary file with poles-zeros 
.CAL Calibration file; reserved for calibration factors 
.COE Coefficient file for filters (see 2.7.2.7) 
.COM Executable programs; (e.g. BIOSW.COM); reserved (DOS) 
‘ . 
.DWL Dwell time for automatic generator sweeps: 
loaded in the GENERATOR panel, menu item "Dwell List” 
Error file for limit violations 
loaded in the DISPLAY panel by selecting Trace A/B— FILE; OPERATION—>LIM REPORT; 
Prolog and epilog for HPGL (see 2.14 Printing / Plotting / Storing the Screen Contents (OPTIONS Panel)) 
.PLT Colour palette information for PCX and printer (see 2.14 Printing / Plotting / Storing the Screen Contents 


(OPTIONS Panel)) 
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Extension Meaning 

.EXE Executable programs; (e.g. UPL_UI.EXE); reserved (DOS) 

.FTF Amplitude/frequency table for generation of noise in the frequency domain (see 2.5.4.11) 

-GL Screen hard copy (Destin HPGL file) is generated in the UPL for subsequent output to a HPGL printer 

.HLP Help file 

.LLW Limit curve (LOWER) loaded in the DISPLAY panel under the heading LIMIT CHECK, ”Lim, Lower’ menu 
item "File name” 

.LUP Limit curve (UPPER) loaded in the DISPLAY panel under the heading LIMIT CHECK, "Lim, Upper” menu 
item "File name” 

.NPZ reserved for filters 

.NRM Normalization file reserved for filters 

-OUT DSP files reserved for programs to be down-loaded to the DSPs 

.PAC Protocol analysis (AES/EBU, SP DIF), screen control file for channel status data 

-PCX Screen Hard Copy (Destin PCX file) generated in the UPL to be copied to other programs 

.PGC Protocol generation (AES/EBU, SP DIF), user data, file for channel status data 

-.PGU Protocol generation (AES/EBU, SP DIF), user data, file for channel status data 

SAC Partial setup; loaded in the file panel under the heading LOAD INSTRUMENT, menu item Mode—>ACT 
SETUP 

.SCO 


Setup; loaded in the FILE pane! under the heading LOAD INSTRUMENT, menu item Mode—>COMPL 
SETUP 


Sweep list for generator voltage loaded in the GENERATOR panel, menu item "VOLTAGE” or "TOTAL 
VOLT” (depending on the function) for X- or Z-axis sweep 


Sweep list for frequency of the generator or selective rms measurement; loaded in the GENERATOR panel, 
menu item “FREQUENCY”, "MEAN FREQ” or in the ANALYZER panel, menu item "File name” for X- or Z- 
axis sweep 


-CFG 


Sweep list for burst duration 
loaded in the GENERATOR panel, menu item "ON-TIME" for X- or Z-axis sweep 


Sweep list for burst interval 
loaded in the GENERATOR panel, menu item "INTERVAL” for X- or Z-axis sweep 


Trace lists for recording of measured values 
loaded in the DISPLAY panel by selecting Trace A/B—>FILE 


Time table for generation of arbitrary signals (see 2.5.4.10) 


Equalizer file 
loaded in the GENERATOR panel, menu item "Equal File” or as RANDOM Freg-File 


Poie-zero file reserved for filters 


File with control instructions for working directories 


Note: Reserved files must not be changed or renamed. 


1078.2008.02 


2.262 E- 


(o>) 


UPL Loading and Storing 


2.9.1.1 Loading and Storing of Instrument Setups and Complete Setups 7 - me | 


Setups are loaded and stored by entering a file name in menu item "Filename’”. If the desired file name 
is already in the menu line, one simply has to open and close the appertaining selection box. (see 2.3.2 
Data Entry). 


LOAD INSTRUMENT STATE Loading an instrument setup 
Selection of setup to be loaded 
DEFAULT (Default setup) 


The Rohde&Schwarz default setup (See 3.5) is to be loaded. 

This includes all presently inactive functions and instruments. A change 
of this setup is not recommended but possible by overwriting the 
DEFAULT.SET file by a setup stored under the COMPL SETUP mode. 


COMPLETE (Complete setup) 


The complete instrument setup is to be loaded. 

This includes all presently inactive functions and instruments as well as 
the comments that can be entered for a hardcopy (see 2.14.1 Screen 
copy to printer (pixel-oriented)). 

Under this item oniy complete setups (with any file extension, for 
instance *.SET) can be loaded. 


ACTUAL (Actual setup) 
The actual instrument setup (with or without measured values and 


curves) is to be loaded. Loading a current setup does not affect inactive 
instruments and functions. 

Under this item only "Actual Setups" and “Actual +Data Setups" (with 
any file extension) can be loaded; 

the latter contain additionally measured values and measured curves 
and therefore require a longer total loading time especially when the 
curves have to be displayed. 


SETUP An instrument setup is to be loaded. The type of setup (actual or 
complete) is identified by means of the file extension. 

Under this item any setup with the file extension *.SAC or *.SCO can be 
loaded; other extensions are not permissible. 
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STORE INSTRUMENT STATE Storing an instrument setup 


COMPLETE 


ACTUAL 


ACTUAL+DATA 


Selection of what is to be stored. 
(Complete setup) 


The complete instrument setup is to be stored . 

This includes all currently inactive functions and instruments and all 
comments that can be entered for a hardcopy (see 2.14 Printing / 
Plotting / Storing the Screen Contents (OPTIONS Panel)). A file with 
the extension .SCO occupies about 80 Kbytes of mass storage. 


(Actual setup) 

The actua/ instrument setup is to be stored. This includes all currently 
active instruments and functions. A file with the extension .SAC occupies 
about 8 Kbytes of mass storage. 


(Actual setup including data) 

The current instrument setup including measured values and curves is to 
be stored. The required storage capacity depends on the size of the 
active traces. ; 

The measurement or sweep should be TERMINATED prior to storage to 
make sure that valid measured data are available. 

If only measured values (without curves) are to be stored, the traces in 
the display panel must be switched OFF. 


Note: If valid measured curves are available, this type of setup 
requires considerably more memory capacity (up to 100 Kbyte) 
and longer loading times than the actual setup. For this reason, 
this type should only be used when the curves are really 
needed. 


When loading a new instrument setup, the previous setting is overwritten. All lists (equalizer, limits, 
etc.) are filled with files the names of which are contained in the new setup. If a file cannot be loaded 
(e.g. the specified equalizer file has been cleared), an error message is generated and the file name is 
entered into the menu line as the error source. 


Note: When loading setups, their file names may not exist (e.g. because they have been deleted or 
the setup has been adopted from another UPL). In such cases, the cause of error (usually 
“not found”) is stated below the respective entry (e.g. "File name”). 
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READ/WRITE 


| Info Disp 


OFF 


ON 


Filename 


| Info Text 
__Flename | 
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(Attributes); For storing only. 
The stored file is write-protected. 
The stored file can be deleted or overwritten. 


Deleting a write-protected file requires the R attribute to be deleted using 
the DOS command ATTRIB at the operating system level. 

Syntax: ATTRIB -R file name 

The use of an external keyboard is necessary for this purpose. It is 
therefore recommended that the write protection be used only when a 
setup is not to be changed. 


(Info display), is displayed when the setup is loaded (LOAD 
INSTRUMENT STATE). 


A comment with a maximum of 39 characters can be entered in each 
setup in the FILE panel under the menu item "Info Text" for a more 
detailed description of the measurement task or the like. When loading a 
setup, this comment can be displayed via the file selection window so 
that the purpose of the setup is known before it is actually loaded. 


The “Info text" of a selected setup is not displayed, scrolling in the file 
selection window is possible at maximum speed. 


Note: When a floppy is to be accessed (drive A:), the info display 
should preferably be switched off as otherwise scrolling in the 
file selection window would be considerably slowed down 
because of the long access times required for opening floppy 
files. 


The info text for the selected setup is displayed in the user info line. 
Since the info text has to be read out of every setup, scrolling in the file 
selection window is slightly slowed down. 


Indicated when a setup is stored (STORE INSTRUMENT STATE). 

Entry of a comment of maximum 39 characters for a more detailed 
description of the measurement to be performed, the DUT or the like. 
When a setup is loaded, this comment can be displayed via the file 
selection window (see “Info Disp"). 


Causes a file with the specified name to be loaded or stored. 


If the file cannot be opened, an error message and "not found” is entered 
in the menu line. 


For entering file names, see 2.3.2.5. 
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2.9.1.2 Loading and Storing of Series of Measured Values and Block/List 7:7. /. A 


Data 


Series of data from recorded sweeps and/or FFTs, waveform data or filter simulation data can be 
stored in a file for several purposes: 


> To load them at a later date as a record, for the purpose of comparison or subsequent processing. 
The series of measured values are loaded using the DISPLAY panel commands and are displayed 
in the form they were stored. They can however be provided with a different scaling or converted 
into other units. 


> The files can be called from other programs and their data further processed. This is most 
appropriately done using the ASCII format. The structure of an ASCII file is shown in some 
examples (R&S_EXAM.TRC in the C:\UPL\USER directory), which are provided with detailed 
comments. Refer to Section 2.9.1.3 Format of the Block/List Files for more detailed descriptions. 


> Stored traces can be used in the UPL for several purposes: As reference traces for other traces if 
the results are displayed in relative units. For this, the stored traces are loaded by means of FILE 
under Reference in the DISPLAY panel. Moreover, the trace files can be used to provide 
equalization data for the generator. 


The data are stored in files using commands in the FILE panel (also see 2.3.2.5 Entry of File Names). 
A series of measured values (Y or Y2) and its associated X-axis values are stored by means of Store 
TRACE A or TRACE B. If a variable reference value (i.e. a reference value as a function of the X-axis) 
and a relative unit (i.e. a unit needing a reference) are active, the reference values too are stored in 
the file. If a Z-axis sweep is selected in the generator, the Z-axis values too are stored. The entire 
scaling information as well as the function labeling are appended in coded form. If User Label is 
switched to on in the DISPLAY panel, user-defined function labels and units are also stored. 


With command Store TRACE A + B, the data of the second series (trace B with the scaling of Y2) are 
stored, too, with their associated reference values. The corresponding format can be loaded as a dual 
trace by means of DUAL FILE in the DISPLAY panel. If Scan count >1 in the DISPLAY panel is active, 
which is always the case with Z-axis sweeps, the above series of measured values are stored not as 
one but as several scans. Scan groups too can be loaded from the DISPLAY panel as a unit (see 
2.9.3.3 Scan Count >1). 


The files are loaded for the functions they are needed. In the GENERATOR panel, for example, the 
sweep, dwell, and equalization files are loaded. Sweep and dwell files are also used in the analyzer 
mode for selective rms measurements. In the DISPLAY panel, traces (from sweeps or FFTs), 
reference traces (for sweeps) and limit-value files (limit files) are loaded. 


All measured values are stored with their basic units: levels in V, frequencies in Hz, times in s, phases 
in degrees, related quantities in %. Notice that S/N data - such as S/N levels - have to be indicated in 
positive dB values, i.e. 0 dB is 100%, 20 dB means 1000%, the numerical value being 1000. 
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TRACE A 
TRACE B 


TRACE A+B 


X AXIS 


Z AXIS 
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During a sweep, various buffers are created for sweep parameters, 
measured values, limit exceedings and waiting times, if any. This menu 
item serves to select which one of these buffers is to be stored. 


Store the TRACE A or the TRACE B buffer; (specify in the DISPLAY 
panel which measured values are to be collected in which trace buffer) 
(see 2.10.1 Parameters for Display of Traces and Spectra). In addition 
to the trace data, the values of the appropriate X-axis as well as the 
values for scaling from the display panel are stored to permit the curve to 
be displayed as it was scaled in storing. 

If a variable reference and a relative unit are used, the corresponding 
reference trace is stored too. If Scan count >1 is selected in the 
DISPLAY panel, a group of traces, or pair of traces, determined by Scan 
count is stored in the file (with reference traces, if applicable). 


A pair of traces (or a group of pairs of traces if Scan count is set to >1) is 
stored in a file. The pair(s) of traces can be loaded as a unit by means of 
DUAL FILE under TRACE A. 


Note: | When storing traces, also the X axis and in the case of a 2- 
dimensional sweep the Z axis are stored. 
For an assignment to the sweep parameter see X Axis and Z 
Axis in the GENERATOR panel (see 2.5.4.2 Sweeps ). The list 
formats (file types) can be seen from the table in section 2.9.1. 


Store the list with the sweep points for the sweep parameter lying on the 

X-axis (for generation of lists used in the list sweep). 

For the generation of a sweep list, proceed as follows: 

GENERATOR panel 

> Activate the sweep system ("Sweep Ctrl = AUTO SWEEP”) 

>» Set the X-axis to the desired parameter (e.g. FREQ for the frequency 
sweep list) 

>» Select the start and stop values as well as spacing of the desired 
parameter (recommended: LIN POINTS or LOG POINTS) 

> Enter the number of sweep points, which determine the number of 
entries in the sweep list generated later. 


Start the sweep by pressing the START key. When the sweep enters the 
SWP ... RUNNING state, the sweep list is available; the sweep can be 
aborted. 


Generating or modifying sweep lists is also possible using a text editor 
(e.g. EDIT from DOS). 


Store the list with the sweep points for the sweep parameter lying on the 
Z-axis (with two-dimensional sweep only, for generation of lists used in 
the list sweep). 


For generation of the Z-sweep list, it is advisable to proceed as described 
under generation of the above-mentioned X-list, however, set the values 
for the Z-axis in the GENERATOR panel. 


Generating or modifying sweep lists is also possible using a text editor 
(e.g. EDIT from DOS). 
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LIM UPPER 
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LIM REPORT 
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For sweeps with time synchronization only; store the buffer for the dwell 
time. The time data are obtained either from a file (with list sweep) or 
they are all equal (with Next Step DWELL). The dwell time or the file 
name for the active dwell list is entered in menu item "Dwell” or "Dwell 
List” in the GENERATOR panel (see 2.5.4.2 Sweeps). 


The upper or lower limit curve (tolerance mask) is stored to file. 
When a limit curve is loaded as is described in Section 2.10.7 Limit 
Check, a list of all interpolated X-Y pairs is output. 


Equalization) 

Special case: store the frequency response of a device under test, e.g., 

as equalization file, which can then be read in for frequency-response 

compensation purposes 

e in a sweep with a generator sinewave signal under menu item "Equal. 
file” in the GENERATOR panel 

e or as generator RANDOM function with Domain FREQ and Equaliz 
FILE. 


For this purpose, the inverse frequency response normalized at any 
frequency can be stored (see menu item Norm Freq or Invert 1/n). The 
measurement data (frequency response) must be provided in one of the 
trace buffers, which can be selected under menu item ”Volt sourc”. 


For generation of an equalization file, proceed as follows: 

Connect the DUT to channel 1 and select this input/output in the 
generator and the analyzer. The generator is set to a frequency sweep 
using ,FUNCTION — SINE‘ (cf. 2.5.4.2 Sweeps). In the analyzer, the 
swept voltage of the DUT is determined using the function RMS & S/N. 
Entry of TRACE A — FUNC CH1 in the DISPLAY panel fills the trace 
buffer A, which is then referred to as data source for the equalization file 
using the command Voltsource — TRACE A described below. Prior to 
storing the equalization file by entry of file name, the user should enter a 
standard frequency (e.g., 1 KHz) and Invert 1/n ON. 


Data obtained by filter simulation can also be converted into an 
equalization file. To this end select the function — FILTERSIM and set 
TRACE A > FUNC CH1 in the DISPLAY panel. In contrast to the above- 
mentioned file-generation, neither a sweep must be performed nor the 
DUT connected. 


(Limit report) 

Stores the list of limit violations. With sweeps and FFT, 0, 1, 2 or 3 is 
entered into this error-report block. Information on how to interpret this 
code is given below. The limits or limit curves are indicated in the 
DISPLAY panel under menu items LIM UPPER and LIM LOWER (cf. 
2.10.7 Limit Check). 
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Select the file format. 

Data are stored in binary format; rapid access. 

Data are stored in ASCII format, can be further processed using any text 
editor or other programs. 

For Store - EQUALIZATN only. 

The trace buffer specified here must be the one containing the 
measurement data; the ANALYZER and DISPLAY panels must be 
appropriately configured (see "Store + EQUALIZATN'). 


The voltage data are read from the trace buffer A/B. 


For Store — EQUALIZATN only. 

Specify the frequency on the voltage value of which is normalized. 
Selecting the frequency at which the frequency response curve has its 
maximum means that the equalization file contains values from 0 to 1 
only. lf any other frequency is selected, factors higher than 1 occur. 

For Store - EQUALIZATN only. 

Inverting the frequency response causes, with the equalizer switched on, 
the device under test to get an equalized frequency response. 
Application: constant (independent of frequency response) outgoing 
power, pre-/ deemphasis 


The equalization curve is stored in inverted form. 


The equalization file is not inverted. 


Causes the trace or list to be stored under the specified file name. 


If the file cannot be opened, an error message and "not found” is 
displayed in the menu line. 


For entering file names, see 2.3.2.5. 
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2.9.1.3 Format of Block/List Files 


Overview 


The following text describes the format of the trace/list files, as it is used internally for storage of 
measured values and sweep, dwell, equalization and limit lists. This is of interest for the user only, if he 
wants to copy values into other programs, edit files or create new files for internal use. The subsequent 
description is intended to offer support in this case. You may additionally refer to the supplied example 
files (R&S_EXAM.*) in the directory \UPL\USER. These ASCII files contain comments and some of 
them are even available in various versions (e.g., R&S_EXAM.TRC, R&S_E209.TRC, 
R&S_E212.TRC). 


Numeric data formats (ASCII and REAL) 


All values are stored with their basic units. Physically useful values have an exponent between E 6 
(120 dB or mega) and E-12 (-240 dB or pico). (They are converted with the units set for curve 
representation). 


In contrast, numbers are interpreted as factors to the reference value for limit files (cf. 2.10.7 Limit 
Check). 


Notice in advance the description of the differences between the REAL format (binary according to 4- 
byte IEEE Standard) and the readable ASCII notation. The advantage of the first format is the compact 
setup and fast access, since the numbers do not have to be converted. However, the user normally 
prefers using the ASCII format which is easier to handle. 


in the REAL format, the numbers are not separated by a separator and they are arranged in successive 
blocks, e.g., all X-values first, succeeded by the Y-values. With multiscan data (cf. 2.9.3.3 Group of 
Curves) the X-values then come again, followed by the Y-values etc. 


In the ASCII format, all data of an index are arranged in a printable line, the data are separated by a 


space character and the line is terminated by carriage return / line feed (called CR/LF in the following). 
Multiscan data are also arranged successively, in this format. 


Up to version 211 of the file format, the ASCII numbers like the REAL numbers were arranged in 
blocks and all numbers were separated by CR/LF. If the previous format is continued to be used for 
reasons of compatibility, it can be generated by setting a call parameter. This parameter is -08 and 
must be inserted in the AUTOEXEC.BAT subsequent to the line containing the UPL(bat) call using an 
editor on the DOS level. 


Setup 


Explanation of the file setup can be most clearly arranged in simplified Backus-Nauer form. The 
meaning of each individual line is explained in detail in the following. 


file := header_struct, trace [,info_struct] 
trace := scan | multiscan | fft_scan 
fit_scan := y_block, x_def [, y2_block] 
multiscan := scan 0, count 1, scan 1 [, count n, scan n].... 


scan := ascii_scan | real_scan 


ascii_scan := ascii_sample 0, [, ascii_sample n ]... 
ascii_sample := x, [, y [, ref] [, y2 [, ref2] ]], ,CR/LF“ 


real_scan := y_block [, x_block [, ref_block] [, y2_block [, ref2_block] ] ] 
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x_block, y_block, ref_block, y2_block and ref2_block are blocks of REAL (IEEE 4- byte float). With 
fft_scan, y_block and y2_block may also be ASCII numbers separated by CR/LF. 


x, y, ref, y2, ref2 are numbers in the ASCII notation, separated by spaces. CR/LF is appended to 
ascii_sample. 


The ASCIil format allows for inserting comments. They begin with ‘#’ character and are terminated by 
subsequent CR/LF. Maximum 80 characters are permitted. 


File 
The first line explains that a trace/list file always consists of a header_struct and a trace of numbers, 


followed by an info structure, if desired. In the following, an individual chapter is dedicated to each of 
the above-mentioned key-words. 


File header (header_struct) 


The header is always stored in the ASCII notation and contains 7 integers (16-bit integer) with the 
following meaning: 


HH#H#HHE beginning of header 


$e 

213 # version of fileformat this file is built with 

0 # format: O for ASCII, first all y values then all x values 

# 1 for binary (ieee float), successive blocks like format 0 
# 2 for ASCII, pairs of values, first y then x values 
1131 # mode: 16 bit integer consisting of 

# 3 bits (LSBits) comb: 1 for y only, 2 for x+y, 3 for x+ytz, 
# DSP data: 4 for fft, 5 for waveform, 6 for filtsim 
# 1 bit new: true since sw vers 2.09 

Si 2 bits dual: 0:for mono, 1:dual with equal scale, 

# 2:dual with 2 scales 

# 2 bits multi: O:single, 1:multi scan (2, 3 unused) 
# 2 bits ref_trce_a: 0 no reference or value 

# 1: reference trace on file 

# 2, 3 unused 

# 2 bits ref_tre_b: like ref_trc_a 

# 4 bits (MSBits) reserved 

3 # scan count (of first scan if multi scan) 

5 # count of entries for scan 1 

1 # x scale: O for lin, 1 for log 

0 # y scale: O for lin, 1 for log 

# 

#---== beginning of scan 1 


e The first number contains the version number of the file format. All previous formats can be read 
from an updated software version but not vice versa, which is why an update of the instrument 
software is advisable. 


e The second number indicates the format. 0 means an earlier ASCII format, which contained the 
figures in successive blocks similar to the sequence used by the REAL format. No further details will 
be given here. - 1 means that the following numbers are given in the REAL format. 2 stands for the 
previously described ASCII format with y and x values arranged in pairs. 


e With the third number, the individual bits are assigned a meaning, each: 
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Bits 0 to 2 explain the data structure. Value 


1 stands for one-dimensional row (e.g. sweep-list), 
2 for two dimensions (e.g. x- and y-data), 
3 for three dimensions (generally multiscan data with Z axis), 


4 indicates two-dimensional data with fixed x-values (given by start and delta values), generally FFT 
data 


5 like 4, but waveform data and 


6 for filter simulation data. 


Bit 3 is always set to one starting with version 209 and indicates that the subsequent data are also 
defined in the data structure described here. 


Bits 4 and 5 indicate whether the trace is a mono trace (0) or a dual trace (1). 
Bits 6 and 7 indicate single scan(0), multiscan (1), or multiscan with z-sweep (2). 


Bits 8 and 9 indicate whether the y-axis contains a reference value (1) (thus, a y-data consists of 2 
numbers) or not. If not, these bits are set 0. 


Bits 10 and 11 have a similar meaning as bits 8 and 9, however, they refer to the second y-value (y2) 
with dual trace. 


The remaining four bits have been reserved for extensions. 


e The fourth number indicates Scan Count, the number of scans contained in this file. 


e The fifth number represents the maximum index + 1, i.e., the number of x (or y, ref , y2, ref2) 
samples of a scan. 


Note that, with multiscan, each scan may consist of a different amount of x/y-data (e.g., with 


external sweep) which is why the current number of the following values is indicated before each 
new scan. 


e The sixth number is a 0, if the X axis is linear, 1 stands for logarithmic scaling. For an interpolation 
of intermediate values of limit curves that are neither horizontal nor vertical, these values are used 
in the x and y direction. For a correct graphics display it is important for the file entries and the 
actual scaling to be in agreement, as the measurement points in the display are connected by a 
Straight line. If the data do not match, bent curve sections (elliptic segments) are obtained in the 
calculation which are not drawn in the display and therefore not visible. 


e The seventh number is similar to the sixth but refers to the Y axis. 
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Trace 


The header, especially the third number specifies how to interpret the subsequent trace. 


e One-dimensional 
The group of one-dimensional traces/lists (e.g., frequency list of a sweep) is simply a sequence of 
numbers, which is separated in the ASCII notation by CR/LF and directly successive in the REAL 
format. Bits 0 to 2 of the third number in the header are assigned the value 1. 


e Two-dimensional 


The significant group of two-dimensional data (e.g., dwell, equalization, limit) contains pairs of 
numbers in the ASCII format 

Xo Yo CR/LF 

xX; Y; CR/LF 

X2 Yo CRILF etc., 

x being the independent and y the dependent value. 


The sequence in the REAL format is Xo X; Xz ...- Yo Yi Y2.-.- This pattern applies always which is why it 
is not indicated with each of the subsequent items. 


Bits 0 to 2 of the third number of the header assume the value 2, i.e., sample and scan are defined 
as follows: 

ascii_sample = x, y 

scan = sampley [, sample]... 

real_scan = x_block, y_block 


e Two-dimensional with reference value 


Mono traces (one-channel measurements) may contain a reference value or not; it is therefore put in 
= brackets in the following notation: 

ascii_sample = x, y [, ref] 

This means that the numbers are arranged as follows: 

Xo Yo [ refo] CR/LF 

X11 [ref;] CR/LF 

Xe Yo [refo] CR/LF etc. 


A dual sample (two measured values for the same x-value) is obtained by: 
ascii_sample = x, y [ref] , y2 [, ref2 ] 


Generalized, a sample is defined as follows: 
ascii_sample = x, [, y [, ref] [, y2 L ref2] ] ] 


An ASCII scan is obtained by a number of samples: 
ascii_scan = Sample, [ Sample, ]... 


AREAL scan consists of a number of blocks: 

real_scan = y_block [, x_block [, ref_block] [, y2_block [, ref2_block] ] ] 
the x-block being defined as 

x_block .= Xo, X1, [ Xn]... 


e Three-dimensional (multiscans) 


Multiscans are obtained by successive series of scans: 
multiscan = scano, count,, scan, [,count, , Scany].... 
Notice that the number of data of scang has been defined in the header, whereas the subsequent 
ones are indicated prior to the subsequent traces. 

ee If a multiscan has been obtained by a z-sweep, a one-dimensional field of z-values is added to the 
multiscan. Bits 0 to 2 of the third number of the header are set to 3. 
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e One-dimensional with steady X axis 
The above-mentioned applies only for trace data which have been obtained by (internal or external) 
sweeps. FFT data, waveform data and filter-simulation data are characterized by a steady x-axis, i.e., 
the x-axis is defined by two values in this case. These values are the start value and difference value 
and named x_def; the structure is defined as fft_scan under Setup earlier in this section. 
Multiscan, reference values and z-sweep are skipped, however, dual trace is possible. The different 


values of the bits O to 3 are selected for plausibility check with loading traces and do not imply 
different data structures. 


Info Structure (info_struct) 


This data field contains values which appear in the DISPLAY panel and guarantee that a stored trace 
which is loaded corresponds exactly to its appearance prior to storage. Therefore, the scaling values, 
e.g., have to be included in the file. This structure is used with storage of trace A, trace B or dual trace, 
only. 
It is reserved and should not be modified, since error could lead to undefined program states. The 
reason is that all error possibilities are eliminated with user entry and that this structure is considered to 
be consistent with use. Besides, it contains data which cannot be described here since they would go 
beyond the scope of this section. It is advisable, if required, to have a file created by the UPL by 
means of storing a trace variable/variable trace. All settings can be made in the DISPLAY panel and 
the structure described is completely inserted. 
info_struct := trace_no, trace_group, x_info, y_info, y2_info, strings, norm_y1, norm_y2 

trace_no indicates trace A (0), trace B (1) or dual trace (3). 

trace_group indicates the type of x-axis, in order not to mix frequency and time axes. 


x_info := unit, ref_val, ref_unit, log_flag, upper_val, upper_unit, lower_val, lower_unit 
y_info and y2_info are set up like x_info. 


strings .= x_string, y_string and y2_string are the user-defined axis labels. 

norm_y1 and norm_y2 stand for the normalization factors. 
unit consists of code (16 bits) and group (16 bits) and specifies the unit of the axis; 
ref_val is the reference value used; 


ref_unit is the unit assigned to the reference value (expressed again by means of code 
and group); 


log_flag is 0 with linear scale (not zero with log); 
upper_val is the top or right limit of the axis; 
upper_unit indicates code and group of the assigned unit; 


lower_val and lower_unit mean the values for the bottom or left limit of scale. 
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2.9.1.4 Editing Limit Files a7. 1,4 


Limit files can be edited at the MS-DOS level using any editor capable of generating text files. The 
sample files R&S_EXAM.LLW (LLW = Limit LoWer) and R&S_EXAM.LUP (LUP = Limit UPper) used 
for demonstrating the file structure are stored in the directory C:\UPL\USER. 

Each file consists of a header followed by the actual data. Important information can be stored in 
addition with the aid of comment lines. 

The significance of the 7 header values can be looked up in section 2.9.1.3 Format of Block/Listen 
Data/ File header. 


Example: 
A limit file is to be edited with the aid of which the FFT curve of a DUT can checked for limit violations. 
The limit value curve should have the following characteristic: 


lim(A) ofA} o(X} *(A) 


fa] 25.25 aBU 0.00000 Hz] [75.25 dBU 
aBU FFT CH1, 


vs _ FREQUENCY/Hz 
20 f me ae 


14k 


The 7 header values are determined as described in section 2.9.1.3 Format of Block/Listen Data/ File 
header: 


1st number = 213 Number of file format for UPL version 1.0. 
The number for UPL versions > 1.0 can be determined by storing a trace file (see 
2.9.1.2 Loading and Storing of Series of Measured Values and Block/List Data) and 
entering TYPE xxx.TRC | MORE atthe DOS level. 
The first number displayed is the number of the file format. 

2nd number=2_ The data of this limit file are in the ASCII format, X and Y display next to each 
other. 


3rd number=10 10 is the decimal equivalent of 1010: 
d15 


do 
[0 0 0 O[O0 Of[O O|O Ojo Of1jo 1 O|. 


T two-dimensional (X and Y values) 
T always 1 
4th number = 1 Number of data sets. 1 for limit files. 
5th number=6 Number of following X-Y pairs. Six values are required for the desired characteristic 
in the example. 
6th number=0 __Linear interpretation of X axis. Irrelevant for the example using only horizontal and 
vertical lines. 
7th number=0 Linear interpretation of Y axis. Ditto 


The interpolation of intermediate values of the limit curves, which are neither horizontal nor 


vertical, uses these data in the x and y direction. For a correct display of the graphic, 
the file entries must be in agreement with the actual scaling selected in the DISPLAY 
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panel, as in the diagram the measured values are always connected by straight lines. If 
the data do not match, bent curve sections (elliptic segments) are obtained in the 
calculation which are not displayed and therefore not detected. 


Y values entered in the limit file must be multiplication factors which, together with the value specified 
in the DISPLAY panel under 


DISPLAY 
|TRACE A FUNCT CH1 | 
|Limit Ref VALUE 

1.0000 v_ | 


form the level value used for the limit value check. 


Note: The use of multiplication factors in the limit file permits limit curves to be shifted in the 
display as required by a change of the Limit Ref value. Thus the curves can be adapted to 
a modified generator level or another DUT. 


Thus, the value 0.00001 (1V « 0.00001 = 0.00001V = -100 dBV) is calculated as the multiplication 
factor for the desired Y value -100 dBV. 


X values | Desired Y Multiplication 
values in factors to be 
the graphics | entered in the 


displa limit files 


This file is stored at the MS-DOS level for instance under C\UPL\USER\MYLIM.LUP and loaded fora 
display on the UPL screen as described in section 2.10.7 Limit Check. 


DISPLAY ———— 
[Limi CHECK ------------ | 


| Lim Upper FILE | 
| Filename MYLIM.LUP | 


Note: Additional information on the use of limit files is given in the Application Note 1GA33_1E 


(English) or 1GA33_1L (American), which can be obtained from local Rohde & Schwarz sales 
organizations. 
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2.9.1.5 Generating a Limit file from a Trace File 2,421.5” 


Example: 
The passband range of a DUT with a C MESSAGE characteristic is to be checked with the aid of an 
upper and lower limit curve for compliance with a specified tolerance. 


The simplest way to generate the two limit files is to create them from a trace file obtained by means of 
a sweep via a C MESSAGE filter. This ensures that the measured values of the limit curve correspond 
exactly to the x values of the sweep (provided they are not manually changed) so that the y values 
need not be interpolated for the detection of limit violations. 


In this example the UPL-internal C MESSAGE filter is used. 
Creating the trace file: 


e Load the default setup: 


FILE 
|LOAD INSTRUMENT STATE | 
|Mode DEF SETUP | 


e Establish an internal connection to the generator, set the C MESSAGE filter for the 
RMS measurement and select dBV as display unit. 


>————. ANALYZER ———— 
[Chl Input...GEN CH1 | 


|Filter C MESSAGE | 
JUnit Chi aBV 


e Set an auto sweep with 10 sweep points (to obtain a manageable number of limit values later on) 
and an output level of O dBV: 


GENERATOR ———4 
[swsee CTRL AUTO SWEEP | 
Points 10 | 
| VOLTAGE 0.0000 dBv | 


e Switch to curve display and select a logarithmic scale for the X axis: 
>——- DISPLAY ————5 


| OPERATION CURVE PLOT | 
|X AXIS 
| Spacing LOG 


Switch to graphics windows (130 key or ALT Z) 
e The sweep is triggered with the SINGLE key and the curve of the C MESSAGE filter is displayed. 
e This curve is now stored as TRACE file under the filename CMESS.TRC: 
© | —— FILE ————_, 
|STORE TRACE/LIST ---- 
| Format ASCII 
| Filename CMESS . TRC 
The file is now available under C:\UPL\USER\CMESS.TRC with frequency values in Hz and levels 
in V. 
e Quit the UPL (SYSTEM key or CTRL F9). 


Creating limit files from the trace file 


Files CMESS.LUP (upper limit curve) and CMESS.LLW (lower limit curve) are generated from the 
CMESS.TRC file at the DOS level using any editor available by modifying the level values in V derived 
from the TRACE file so that the desired tolerance mask is obtained. 


The Y values to be entered in a limit file are multiplication factors which, together with the value 
entered in the DISPLAY panel under 
> DISPLAY 


| TRACE A FUNCT CH1 
[Limit Ref VALUE 
1.0000 v | 


form the level value used for the limit check. The curve can be shifted by varying the Limit Ref. 
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Content of Content of Content of 
C:\UPL\USER\CMESS.TRC: C:\UPL\USER\CMESS.LUP: | _C:\UPL\USER\CMESS.LLW: 


213 | 


Unchanged from CMESS.TRC 
10 =|) 
i Ig 
5 I% 


0.000251874 
#--K-----~-- y---- 
0.00154384 
4308.87 0.109695 . 20000 0.00001 
2000 0.879042 9283.18 9283.18 
928.318 0.978155 4308.87 4308.87 
430.887 0.317451 2000 2000 
200 0.0551856 928.318 928.318 
92.8318 0.00598586 430.887 430.887 
43.0887 0.000624106 200 200 
20 7.48084e-05 


92.8318 92.8328 


43.0887 
20 20 


Multiplication factors used for determining the limit values together with the 
Limit Ref value in the DISPLAY panel. 

1) Number of limit values 

2) Interpretation of X axis: 0 = linear, 1 = logarithmic 

3) Interpretation of Y axis: 0 = linear, 1 = logarithmic 

See 2.9.1.3 Format of Block/Listen Data / File header 


43.0887 


The data following in this list are of 
no importance for the generation of 
limit files and are therefore left out. 


Loading limit files and detecting limit violations: 


After starting the UPL again, the two limit files 


DISPLAY 
LIMIT CHECK --------- 
Lim Upper FILE | 
| Filename CMESS.LUP | 
|Lim Lower FILE 
| Filename CMESS.LLW | 


are entered and the desired tolerance mask is displayed. 


If a sweep is triggered now with the SINGLE key, the curve of the C MESSAGE filter is within the 
tolerance mask as expected, and no limit violation is signaled. 


DISPLAY Premier | lim(A) _afA) “(AD 
Heads — tsk) Eagar] [aaceo0e wae] Feo an] 
bar a BU F 71.60 Bu | 


- Reference 1060.0 Hz Ras ci, us GEN FREQ Mz 
: Scale AUTO : : : 
- Spacing LOG 


LIMIT CHECK ————__—_ 
- Kode LIM LOWAUP 
- Check TRACE A 

- Lim Upper FILE 

- Filename CHESS.LUP 
- Lim Lower FILE 

- Filename 


= COMMENT — 
- ¥X Pos 160 
Y Pos 


To test the limit check, a limit violation can be produced by increasing the 0-dBV sweep level in the 
GENERATOR panel to for instance 1 dBV or changing the Limit Ref value so that the limit curve is 
shifted. 


In the top left-hand corner of the graphics display the icon 
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lim(A) 
dBU 


is displayed indicating with an arrow pointing upwards that a limit has been exceeded. 


To find out the exact reason for the limit violation, 


-—————— DISPLAY 
| OPERATION SWEEP List| 


can be set in the DISPLAY panel. A list of all sweep parameters is displayed in which the limit violation 
is marked at the left by an arrow pointing upwards. 

When selecting full-screen display (key OL followed by GRAPH or ALT Z and then ALT R) an 
extended list of sweep parameters is displayed with measured values of both limit curves. 


Note: _ If the x values from the trace file are read into the limit file unchanged, columns 3 and 4 
display the product of the multiplication factor in the limit file and of the Limit Ref value in 
the DISPLAY panel. If the x values have been changed, the interpolated limit values for 
the frequencies in column 2 are displayed in columns 3 and 4. 


RMS = CH1, us GEN FREQ 


o-> — 70.76 dBV 20.000 kHz - 68.0 dBU -100.0 dBYV 
~ 55.17 dBv 9.283 kHz - 40.0 dBU - 61.9 dBV 
-18.215 daBU 4.309 kHz - 6.02 dBU -30.46 dBU 
-0.1195 dBYV 2.0000 kHz 1.584 dBU -3.098 dBU 
a 0.8245 dBU 928.3 Hz 0.399 dBV -1.570 dBYV 
- 8.955 dBU 430.9 Hz - 6.02 dBU -15.92 dBYV 
~24.175 dBU 200.00 Hz -Z21.94 dBU -30.46 dBU 
— 43.46 dBV 92.83 Hz - 40.9 dBU —- 50.5 dBY 
- 70.91 dBV 43.09 Hz - 60.9 dBU —- 80.0 dBU 
— 74.79 dBU 20.000 Hz - 68.0 dBU -100.0 dBU 
a a 4) 
Measured level Sweep frequency Measured values | Measured values 
of upper of lower 
limit curve acc. to __ limit curve acc. to 
CMESS.LUP CMESS.LLW 


DISPLAY —————_j 
| OPERATION SWP LIM REP| 
shows a list of limit violations. In this example there is only one entry: 
RMS) = CH1, us GEN FREQ 
a 0.8245 dBU 928.3 Hz 0.399 dBY -1.570 dBY 
Note: Further information on the use of limit files can be obtained from the Application Note 


1GA33_1E (English) or 1GA33_1L (American) which can be obtained from local Rohde & 
Schwarz sales organizations. 
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2.9.1.6 Generating a Limit File using an Application Program 2.9, 1.6 


Application Note 1GA33_1E (English) or 1GA33_1L (American) and the application program 
LIMIT.BAS are available for convenient generation of limit files for use in frequency response 
measurements. The application program can be obtained from local Rohde & Schwarz sales 
organizations. 


The Universal Sequence Controller UPL-B10 must be installed in order to use the program. With the 
aid of this option, complete measurement sequences can be run under program control on the audio 
analyzer. 


To be able to run the application program LIMIT.BAS under the Universal Sequence Controller UPL- 
B10, an Audio Analyzer UPL of version 1.0 or higher is required. An external keyboard must also be 
connected. 


2.9.1.7 Limit Report 


The limit report list is organized like the content of a limit file (see 2.9.1.4 Editing Limit Files) and 
includes the information 0, 1, 2 or 3 for each frequency value. 


0: No limit violation 

1: A value or curve defined as MODE = LIM UPPER in the DISPLAY panel was exceeded by a sweep 
or FFT curve. 
If more than one sweep or FFT curve is displayed, e.g. 
- one Curve on trace A and one on trace B with CHECK = TRACE A+B selected in the DISPLAY 
panel, 
- Or several sweep scans are set in the DISPLAY panel, 
then one of the curves has exceeded the upper limit. 

2: A value or curve defined as MODE = LIM LOWER was below this limit. 
If more than one sweep or FFT curve is displayed, one of the curves is below the lower limit. 

3: If the Lim Lower and Lim Upper values or curves are simultaneously displayed in the Mode = LIM 
LOW&UP and more than one sweep curve is displayed, e.g. 
- one Curve on trace A and one on trace B with CHECK = TRACE A+B selected in the DISPLAY 
panel, 
- or several Sweep scans are set in the DISPLAY panel, 
3 indicates that one of the sweep curves is below the lower limit and that at the same time another 
sweep curve has exceeded the upper limit. 
Code 3 cannot be assigned in the case of FFT curves as the limit check for TRACE A+B cannot be 
made simultaneously. 
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-- Lim Upper Lim Lower 
Trace A oder 
Trace B Trace A oder 
Trace B 
Lim Upper Lim Lower 
— . oder Trace A oder 
Trace B 
Lim Upper Lim Lower 
Trace A Trace A 
Trace B Trace B 
Lim Upper 
Lim Lower 
Trace A 
Trace B 
Fig. 2-38 Examples of limit violations and codes 


When 
Format = ASCII has been selected in the FILE panel under 


FILE —————, 
| STORE TRACE/LIST 


| Store LIM REPORT | 
| Format ASCII | or REAL, 


codes 0, 1, 2 or 3 are stored as ASCII values, for 
Format = REAL these values are stored in binary form (4 bytes each) to IEEE standard. 


The X values for which a limit violation has been detected can be seen in a comparison of the traces 
files and the LIM REPORT file (SCPI does not offer a more convenient solution): 


Limit report for sweep curves: 


The sweep curve used for a limit check can be selected as follows in the DISPLAY panel: 


>——- DISPLAY ————— 
|LIMIT CHECK ----------- | 


| CHECK TRACE A | or TRACE B or TRACE A+B 


Note: CHECK = TRACE A+B witha view to limit violations can only be set for sweep curves (not 
for FFT curves) ifScale B = EQUAL A has been selected for TRACE B (the scale of trace 
A is also assigned to scale B). 


To view limit violations on the screen, set 


-—————. DISPLAY 
| OPERATION SWP LIM REP |. 


Only limit violations will be displayed. 
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To determine the X values for which a limit violation has been detected, the trace file has to be 
generated for a comparison with the LIM REPORT file: 


FILE ————— 

| STORE TRACE/LIST 

| Store TRACE A | or TRACE B 
| Filename XXX.TRC | 


In contrast to the screen display, where only limit violations are displayed under the setting 
OPERATION = SWP LIM REP, the trace file contains all sweep points. 


Example: 
Content of Content of 
trace file LIM REPORT file 


213) 


213) 
» ol | 
10 | | 
1} see 2.9.1.3 File header \ see 2.9.1.3 File header 
10 | 10 | 
0 | | 
vs J 
afer ee ———— 
100 1138 
166.81 2326 
278.265 4104 


0 

0 

) 
464.159 0 
774.264 0 
1291.55 1.889) 
2154.44 1 
3593.81 aL 
5994.84 0 
10000 0 


Lbidibelbed 


| 
| 
| 
> Limit report 
| 
| 
| 
| 
J 


OCOFPRPRRPOOCOO SO 


Subsequent data are of no 
relevance for a check of the 
LIM REPORT file and are 

therefore left out. 


Lim report for FFT curves: 


The FFT curve used for a limit check can be selected as follows in the DISPLAY pane!: 


DISPLAY ————} 
| LIMIT CHECK ----------- | 


| CHECK TRACE A | or TRACE B 


Note: Limit violations of FFT curves can only be checked for TRACE A or TRACE B. Selection of 
TRACE A+B is not possible. 


To view limit violations on the screen, set 
DISPLAY ————_, 
| OPERATION SPC LIM REP | 


Only limit violations are displayed on the screen. 


To determine the X values for which a limit violation has been detected, the trace file has to be 
generated for a comparison with the LIM REPORT file: 
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FILE 

| STORE TRACE/LIST | 

| Store TRACE A | or TRACE B 


| Filename XXX.TRC | 


Note: _/ncontrast to a sweep trace, only the limit violations are stored in the trace file for the FFT 
trace. Therefore, when a suitable upper limit value is selected, the noise floor of the FFT can 
be suppressed and the quantity of data reduced. 


Example: 
Content of ‘Content of 
trace file LIM REPORT file 


| 
| 
| 
} see 2.9.1.3 File header 
| 
| 
J 


9984.38 0.5991 
9996.09 0.9714 
10007.8 0.8815 


] 


+ Limit report 


ob db 
PR 


Subsequent data are of no 
relevance for a check of the 
LIM REPORT file and are 
therefore left out. 
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2.9.2 Editing Files and Directories es 


The following files are available under the heading UTILS in the FILE panel, which is called by 
pressing the FILE key. 


The UPL software is supported by the DOS operating system and uses its file manager, which is 
normally not of importance for the user. It however provides extended capabilities, which you can 
make use of, if desired. For reasons of internal management, the UPL software assigns a fixed data 
type (extension) to each file type depending on its function, allowing the identification of the file type. 
The extension consists of up to three letters after the point in the file name and is usually not available 
to the user in other menu items (the extension used is specified in the menu items concerning files as 
well as in the list given in Section 2.9.1). 


file. 


Delete A file can be deleted using this command. All menu commands used to 
store files overwrite an existing file with the same name or create a new 
| Work dir | (Working directory) 

If a directory is specified under "Work dir" that exists in the UPL, the specified directory is selected as 
working directory. If such a directory does not exist in the UPL, the entry is interpreted as a file name 
indicating a control file in which working directories can be specified for various types of file (with file 


extensions .SCO, .SAC, etch). If the control file cannot be found either, the user is offered three 
possibilities in a dialog box. 


1. "Create": the entry is interpreted as the name of a new working directory which is opened and 
activated. 

2. "Work Dir unaffected": this entry is stored under Work Dir without the previous work directory being 
changed. When a setup is loaded holding an entry generated in this way under Work Dir, the 
current working directory remains unchanged. This means that by entering a non-existing working 
directory, setups can be generated which do not change the current working directory when loaded. 

3. "Back to filebox": an entry error has occurred, another working directory can be selected in the 
filebox. 


Specifying a directory: 


Files can be arranged in directories allowing classification depending on, for example, the user or the 
project. The working directory, which precedes all file names and path names (unless they begin with a 
"\" in the main directory) is thus selected. Independent of the working directory, there are also 
directories which are used by the UPL-internal software. 


Example: Work Dir C:\UPL\DUT04 


Storing files in the main directory (example 2) or in the UPL system directories 
(\UPL,\UPL\REF,\UPL\DRIVER, etc.) should be avoided. 
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Entry of a file with control statements: 


The specified file contains control statements by which a working directory is defined for various types 
of file. 


All file names entered into the file box without a path being specified are searched for in, and taken 
from, the working directory defined in the control file. The working directory shown in the file box under 
the specified file name can be checked against the file name displayed on the UPL. 


(Control file (ASCII text): Meaning: 
#Comment 1 Any comment, marked with # 
SCO C:\EXAMPLE\SETUP Loading and storing of setups 
SSAC C:\EXAMPLE\SETUP according to \EXAMPLE\SETUP 
TRC C:\EXAMPLE\TRACE Loading and storing of traces 
#Comment 2 
PPC C:\UPL\USER Protocol definitions 
-PAC C:\UPL\USER 
-PAU C:\UPL\USER 
: C:\UPL\USER Preset directory 


The control file can be created at the DOS level using any type of editor capable of generating 
unformatted ASCII text. 


.* Designates the working directory that is set if a type of file not included in the control file is entered 
(default directory). 


# Marks comment lines. 
Leading and filling blanks are ignored. Entries can be made in any order. 


If no appropriate entry is found for a specified file type, the directory specified after ".*" is used as 
working directory. If no entry exists for ".*", the path information (e.g. C:\UPL\USER) is extracted from 
the file name designating the control file (e.g. C:\UPL\USER\EXTDIR:CFG) and entered as working 
directory. If in the control file a working directory is specified that does not exist, an error message is 
output. 


Note: Several users can use setups jointly and store the results separately by using the same path 
for the setups and different paths for the data to be stored. 


Example: 


Mr. MILLER, Mr. BAKER and Mr. SMITH are sharing an UPL. Each user wants a working directory of 
his own with the corresponding setups using the .SCO and .SAC file types and each one establishes a 
path named SETUP. 
Mr. MILLER ~~ mainly works with .TRC trace files and therefore 

needs a path named TRACE. 
Mr. BAKER mainly works with .COE filter coefficient files and 

therefore needs a path named COEFF. 
Mr. SMITH mainly works with .FFT arbitrary waveform files and 

therefore needs a path named ARBIT. 


All files of a type other than mentioned above are to be directly written to/read from the paths 
C:\UPL\USER\MILLER, C:\UPL\USER\BAKER or C:\UPL\USER\SMITH. 


The above requirements can be fulfilled by structuring the working directories as follows (at the DOS 
operating system level): 
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C:— UPD-— USER 7 MILLER 5 - SETUP (C:\UPD\USER\MILLER\SETUP) 
TRACE (C:\UPD\USER\MILLER\TRACE) 
BAKER =r: SETUP (C:\UPD\USER\BAKER\SETUP) 
COEFF (C:\UPD\USER\BAKER\COEFF) 
SMITH —+— SETUP (CAUPD\USER\SMITH\SET UP) 
— ARBIT (C:\UPD\USER\SMITH\ARBIT) 


The assignment of file types to working directories is made in separate control files which are best 
stored under C:\UPL\USER: 


MILLER .CFG 


# Working directories, depending on file type 
SCO C:\UPL\USER\MILLER\SETUP 
SAC C:\UPL\USER\MILLER\SETUP 


TRC C:\UPL\USER\MILLER\TRACE 
# Default working directory 
< C:\UPL\USER\MILLER 


BAKER.CFG 


# Working directories, depending on file type 
SCO C:\UPL\USER\BAKER\SETUP 

SAC C:\UPL\USER\BAKER\SETUP 
-COE C:\UPL\USER\BAKER\COEFF 

# Default working directory 

. C:\UPL\USER\BAKER 


SMITH.CFG 


# Working directories, depending on file type 
SCO C:\UPL\USER\SMITH\SETUP 

SAC C:\UPL\USER\SMITH\SETUP 

-TTF CAUPL\USER\SMITH\ARBIT 

# Default working directory 

7. C:\UPL\USER\SMITH 


After switching on the UPL, each user enters, under "Work Dir" in the FILE panel, the path and name 
of his control file, or loads a setup in which the path and name of his control file are already entered. 
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2.9.3 Series of Measured Values (Sweeps and Scans) and Block/List Data 2.,4. 3 


With sweeps, values measured as a function of a variable input quantity are recorded and can be 
represented in various ways graphically or as numbers. UPL can simultaneously record two traces 
(Trace A and Trace B). These are in the following referred to as 1 scan. 


The variable input quantity, which is usually entered along the X-axis, is determined by the sweep 
parameters. There are three sweep modes, of which only one can be active at a time: 
generator, analyzer and external/time-controlled sweep. 


> In the generator sweep, the frequency or the output voltage can be automatically varied (in steps). 
For sine burst measurements, the ON time and the length of intervals (see 2.5.4.2 Sweeps) can be 
varied in addition. 


> In analyzer sweeps, the "receive" frequency can be automatically stepped in (frequency-) selective 
rms measurements, with sweep parameter settings similar to those used in generator sweeps (see 
2.6.5.3 RMS SELECT). If the multisine function (with up to 17 simultaneous frequencies) is active in 
the generator, a sweep list can be generated with UPL set to SWEEP CTRL GEN MLTSIN. With 
this list, the analyzer is automatically tuned to all generator frequencies in consecutive order. 


> The third group of sweeps are external sweeps that are likewise set in the analyzer mode. With 
external sweeps, time-varying signals are analyzed that are not stepped by one of the UPL sweep 
systems but by external control. The analyzer picks up measurement values after a frequency or 
level change and interprets the frequency or level as X-axis parameters. Furthermore, measured 
values can be collected at certain intervals. In this case, time will be taken as the X-axis parameter. 


In the DISPLAY panel, the set sweep parameters are always used for the X-axis. The units used 
depend on the physical quantity measured. The right-hand and the left-hand limit are determined by 
the start and the stop values of the sweep parameters and set using the X-axis autoscaling function. 


3.4, Bil 


2.9.3.1 Scan count =1 


From the six values simultaneously measured, two can be used for the two independent Y-axes (trace 
A and trace B). These values may be the distortion factors of the left-hand and right-hand channel, for 
example, but also different physical quantities such as voltage and phase. The quantities to be 
measured are set in the ANALYZER panel; the values to be recorded as a trace are selected in the 
DISPLAY panel even if a trace is not to be displayed but stored in a file. 


Measured values frequently have to be referenced to other values (the measured values being 
expressed in relative units). If a reference value is constant (e.g. 1 mW), it can be taken into account 
immediately. If the reference value is a function of the X-axis, a reference trace will result. With UPL, 
such traces can also be formed from a series of measured values, for example, or from the generator 
voltage or frequency, or may be loaded from a file (e.g. as reference traces). 


In all, the following is stored for one scan: two traces, two reference traces and the X-axis data since, in 
the case of external sweeps, the latter are also obtained through measurements values and cannot be 
calculated. 
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2.9.3.2. Interpolation to a Common X Axis 24.3.4 


To allow any traces to be used as reference traces or to be displayed simultaneously for the purpose of 
comparison, and measured by means of the movable cursors, all traces would have to have the same 
X values. However, any X divisions can be used on the UPL as the values of the traces and reference 
traces are interpolated to the set X-axis. The interpolated values are displayed as traces or numerals. 
The original X and Y values are displayed only if no sweep is selected (and thus no X-axis is set). 
(Excepted are all limit traces; they are displayed using the original and not the interpolated values (see 
2.10.7 Limit Check). 


For interpolation, the X and Y values of the four traces and reference traces are stored in the UPL, 
yielding a total of eight series of numbers plus the four interpolated series plus the current X-axis 
values. This results in 13 series of 1024 values each. 


UPL also interpolates further series of numbers: the limit traces for the upper and lower ranges, the 
equalization trace for the generator voltage, and the dwell trace for sweep stepping. Thus, only a few 
measured values are required for each trace. In interpolation, linear or logarithmic scaling of the X and 
Y axes is taken into account as, when switching from linear to logarithmic scaling, segments of an 
ellipse would be displayed instead of a straight line. 


All traces are interpolated once at the start of a sweep to make for enhanced measurement speed. In 
the case of external sweeps, the X values are unknown at the start of the sweep. In this case, 
interpolation cannot be made prior to the sweep but must be performed during the sweep. 


2.9.3.3 Scan Count >1 A:4+3,3 


The number of sweeps performed by UPL is not limited to one X sweep but can be increased to n 
sweeps by means of the setting Scan count <n> (in the DISPLAY panel). A group of traces will be 
obtained as graphical representation. All traces are stored (in the UPL and also as a file, if desired) and 
can be displayed as one unit, rescaled and recalled. In the Scan GROUP mode, the 13 series of 
numbers mentioned above are multiplied by the number of scans. 


In the generator mode, a second sweep can be made in addition to the X sweep. The second sweep is 
referred to as Z sweep as it is usually represented along the Z axis. When Z sweep is selected, the 
number n of the scans is automatically set to the number of the Z points (Scan count is set according 
to the number of Z points). 


in the Scan count >1 mode, a series of traces (or a series of pairs of traces) is usually displayed. In 
autoscaling of the Y axes, all available traces are included. Any other operations, e.g. setting the 
cursor to the min. or max. values, only apply to the current scan. For out-of-tolerance checks (limit 
checks), all traces are checked against the same two limit traces, the out-of-tolerance symbol applies 
to the current pair of traces. 


The current scan (with one or two traces) is selected with the PAGE UP/PAGE DOWN keys on the 
keyboard. The current value, i.e. the scan index, is indicated by a number between the out-of- 
tolerance field and the left-hand cursor-value field. The scan index is set by remote control with 
command 

DISPlay:TRACe:INDex <n>. 


The point of intersection of the cursor with the current trace (or pair of traces) is visually emphasized 
by means of a circle. It is thus possible to allocate the cursor values indicated in the windows 
unambiguously to the current scan. 

The most recently recorded scan is displayed with a number ("#n”) in the upper left corner providing 
the space is not occupied by the out-of-tolerance field. 


lf one of the list modes (SWEEP LIST, SPECTR LIST, SWeeP LIMit REPort or SPeCtrum LIMit 
REPort) is selected, the corresponding lists are generated anew after a change of the scan index (with 
the PAGE UP/ PAGE DOWN keys), since only one scan (pair of traces with X axis) can be displayed at 
a time. 
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With FFT, a large amount of numbers (up to 7424) is obtained, although no more than one scan is 
available. For this reason, the scan index is used for organizing the number in 1-k blocks and selecting 
them accordingly. This is not only useful for the screen display but also for reading the block data via 
remote control or the universal scan contro! with BASIC (UPL-K1). With remote-control command 
DISPlay:TRACe:INDex, a 1-k block is selected to which the subsequent inputs and outputs with FFTs 
refer. With sweeps, the command serves for selecting a desired scan from a group (or to select the Z 
index). The index runs from 0 to Scan count -1. 


Another way of reducing the numbers transferred with FFTs is by using the out-of-tolerance function. 
Only values above the limit value defined by UPPER LIMIT are accepted as measurement values and 
can be read with LIST1 and TRAC1 or TRAC2 if OPERATION SPC LIM REP is set in the DISPLAY 
panel. In this case, the error report block which is read in with "CALC:LIM:REP?" is meaningless, since 
all values would have to be marked as being out-of-tolerance (i.e. by 1) (see 3.10.10 Commands for 
Input/Output of Block Data). 


In the case of sweeps, "0" is entered in the trace index in the error report block if no sweep values are 
out of tolerance. If the limit in channel 1 is exceeded, 1 is entered, with channel 2, 2 is entered; if limit 
violations occur in both channels, 3 is entered. The X and Y values belonging to this index will be 
found under the same index in the LIST1 and TRAC1 or TRAC2 blocks. 


\f no group of traces is selected (Scan count =1), the measurement currently being taken is indicated 
by means of a gap moving along the trace. If several traces are displayed on the screen (Scan count 
>1), the gap may no longer be visible; instead, the set sweep value is marked by an arrow on the X 
axis. 


With time-controlled measurements, which are selected by means of START COND TIME TICK or 
TIME CHART in the ANALYZER panel, the time is entered along the X axis. With these 
measurements, the X axis can be extended using the scan group mode. The stop value results, for 
example, from time = 1 s and points = 100 to yield 100 s. With scan count = 5, the monitoring period is 
extended to 500 s. The cursor value always indicates the total time; with scan index = 5, 400 to 500 s 
would be obtained in this case. As for the traces, however, the X-axis values would be in the range 0 to 
99 in this 


example. 
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2.10 Graphical Data Presentation A,|O 
(DISPLAY and GRAPHICS Panels) 


The DISPLAY panel is used to set how the measurement results are graphically presented. Important: 
what (and how) is measured is set in the ANALYZER panel, or, with sweeps, in the GENERATOR 
panel. How the measurement is displayed can be changed at a later date, too. Also, curves can be 
retrieved from files and redrawn. 


The DISPLAY panel is built up using the front-panel key DISPLAY or key combination Alt-D on the 
external keyboard. The menu items in the DISPLAY panel affect the GRAPHICS panel which occupies 
either 2/3 of the screen (part-screen graphics mode) or the complete screen (full-screen graphics) 
(selectable by the 0<+(] key or key combination ALT-Z). 


| OPERATION | 


CURVE PLOT The results of a sweep, function of time (waveform) or FFT are entered 
as line diagram in the Cartesian coordinate system. As a rule, two 
dependent variables (TRACE A and TRACE B) can be displayed above 
an independent variable (X AXIS). With LIMIT check activated, the 
tolerance masks are also included. The extensive command menu 
provided on the softkeys allows you to scale and zoom the display and to 
dimension the display using the Cursors (See 2.10.1 and 2.10.2 Trace 
and Spectrum Display). 


SWEEP LIST The measurement results of a sweep or (post) FFT are output in the form 
SPECTR LIST of digits. The three columns (TRACE A, TRACE B and X AXIS) are 
complemented by a fourth column where violations of the UPPER or 
LOWER LIMIT curve are marked. In full-screen graphics mode, two 
additional columns indicate the LIMITS (interpolated between 
intermediate values!) (see 2.10.3 and 2.10.4) if LIMIT CHECK has been 
activated (see 2.10.7). 


SWP LIM REP As opposed to TRACE LIST, the digit lines with measured values 
SPC LIM REP exceeding the tolerances only are displayed (see 2.10.3 and 2.10.4), 
which is possible only with LIMIT CHECK activated (see 2.10.7). 


BARGRAPH The current measured values are displayed in analog form as bars 
(‘signal level meter’). This type of indication is ideally suited for 
measurements where the relative size or change in size - and not the 
exact value - is desired. Max. 3 BARGRAPHS are displayed. The 
extreme values are marked by trailing pointers (see 2.10.5 and 2.10.6). 
The bargraphs #1 and #2 are freely selectable, the bargraph #3 is 
automatically assigned the following functions (in the order of their 
priority): 


1. with activated sweep: swept parameter 

2. (x-axis Or Sweep Curve) 

3. with activated phase measurement: phase 

4. with activated frequency measurement: frequency channel 1 or 2 


5. Generator frequency (if selected generator function permits frequency 
| to be entered) 
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- SPECTRUM With FUNCTION FFT or POST FFT selected in the ANALYZER panel, 


the frequency spectrum calculated by the DSP is displayed (SPECTRUM 
is automatically set with FFT or FILTER SIM selected in the ANALYZER 
panel). 


With FUNCTION MOD DIST, DFD or THD selected in the ANALYZER 
panel, the spectrum components of the stimulae and _ interference 
products can be displayed in the form of a histogram (see 2.10.1 and 
2.10.2). 


PROTOCOL In the GRAPH window, the protocol data of the digital interface are 
displayed. Evaluation of the protoco! is made simultaneously with the 
respective function (see 2.10.8). 


| 
Mode (With FFT spectrum only) 
DEL BEF WR This is to select a trace, or pair of traces (trace A and trace B). Each new 
trace will overwrite the previous trace(s). 
MAX HOLD This key is used to switch on the MAXimum HOLD function. FFT 
AVERAGE cannot be set unequal to 1 in the ANALYZER panel with 
OVERL/MAX H selected, see 2.6.5.12. 
ee Note: | MAX Hold can only be selected if the display is switched off 
(Avg count 1). 
WATERFALL Shifts the single curves in the z-axis to obtain a spatial impression. One 


channel only can be traced at a time, which is why 1 or 2 must be 

selected under "Channel(s)” in the ANALYZER panel. To obtain a useful 

display, scaling is to be set as follows: 

1. TRACE Top is to be set such that the upper half (or 3/5) of the 
coordinate system is empty (i.e. is not occupied by the first trace). 

2. X-AXIS Right such that about half of the coordinate system is free. 

3. TRACE Bottom is to be set above the noise limit, making noise 
invisible by clipping and emphasizing significant spectral components. 


Note: Waterfall can only be selected with one-channel analyzer. 
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_ Sean count | 


>1 


User Label 


1078.2008.02 


(With CURVEPLOT, SWEEP LIST, SWP LIM REP and BARGRAPH 
operation only, not with spectrum displays) 


Defines the number of single traces or trace pairs to be measured and 
displayed. If a Z sweep is selected in the generator, the number of Z 
values is automatically entered in Scan Count. 


A single trace or a trace pair (Trace A and B) should be measured or 
loaded. Each new curve overwrites the previous one. With this setting a 
continuous sweep (without Z axis) is performed repeatedly but only the 
last one is stored. 

If a single-scan trace is loaded from the file, the file overwrites the 
current contents of the trace buffer. 

If a multiscan trace is loaded from the file, only the 1st scan is loaded 
into the trace buffer, all others are ignored. 


With this setting, not only one measurement sequence (Sweep run, scan) 
is measured and displayed but as many as required. However, only the 
selected number, but not more than 17, are internally stored in or read 
from a file. Non-stored scans are only displayed in the curve plot and lost 
during rescaling, storing/loading of trace files or upon storing/loading of 
ACTUAL+DATA setups. 

A continuous sweep (without Z axis) is terminated after the specified 
number of sweeps but only the last 17 sweeps are stored. 

If a single-scan trace is loaded from a file, this scan is appended to the 
existing scans. 

If a multiscan trace is loaded from the file, the trace buffer is cleared and 
the number of scans specified here is loaded into the trace buffer, all 
other scans of the file are ignored. 

If more than the specified number of scans are performed, only the last 
(max. 17) scans are stored. 

If more than 17 scans are specified, only the last 17 are stored. 


For more details refer to section (see 2.9.3.3 Scan Count >1) 


Note: Scan Count can be increased any time for storing more scans in 
the trace buffer. Reducing the Scan Count clears the trace 
buffer and provides an empty display again. 


The units and function labeling in the graphical display are automatical 
generated by UPL. 


The user can assign his own units and function labels. This is of interest 
in particular for remote control if measured values were converted. The 
labeling is entered in UNIT/Label under Trace A/B or X axis. When User 
Label is switched from OFF to ON, the labeling assigned by UPL 
appears in the input fields and can be overwritten by the user. 
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2.10.1 Parameters for Display of Traces and Spectra (DISPLAY Panel) Zi tO:! 


- TRACEA Is used to select which measurement results are to be collected and 
graphically represented as TRACE A (or TRACE B) e.g. in the case of a 
sweep. 


TRACE B Note: Display of the trace can be switched OFF (invisible) by means 


of a softkey. 


OFF No measured values are collected and hence, nothing can be displayed 
under this TRACE. 


FUNC CH1 (Function Channel 1) 

The results of the measurement of channel 1 currently selected in the 
ANALYZER panel by way of FUNCTION are used. Possible only when 
FUNCTION in the ANALYZER panel is not OFF. 


FUNC CH2 As above, however for channel 2. 
(Frequency Channel 2) 

FREQ CH1 Frequency meter channel 1. Possible only with FREQ/PHASE in the 
ANALYZER pane! not OFF and OPERATION not SPECTRUM. 

FREQ CH2 Frequency meter channel 2. Possible only with FREQ/PHASE in the 
ANALYZER panel set to FREQ and OPERATION not SPECTRUM. 

PHASE Phase meter between channel 1 and 2. Possible only with FREQ/PHASE 

ee in the ANALYZER panel set to FREQ&PHASE and OPERATION not 

SPECTRUM. 

INP RMS CH1 RMS measurement results channel 1. Only possible if measuring 


function THD or THD + N/SINAD and channel 1 are set. 


INP RMS CH2 RMS measurement results channel 2. Only possible if measuring 
function THD or THD + N/SINAD and channel 2 are set. 


HOLD Does not collect new values but continues to display the old trace. 
HOLD is only accepted as input if valid trace data or FFT data are 
provided. 


A sweep stored in a file in the FILE panel (TRACE LIST) can be recalled 
and displayed, e.g. for comparison purposes, using this option. 

Sweep lists can be stored as a group of traces (Scan count >1 in the 
DISPLAY panel) in a file. To recall this group of traces, Scan count must 
also be set to this number, otherwise an error message is output. (See 
2.9.1.2 Loading and Storing of Series of Measured Values and 
Block/List Data, and 2.9.3.3 Scan Count >1). 

If a pair of traces is stored in a file (with Store TRACE A + B in the FILE 
panel) and if this pair is loaded by means of FILE, only trace A is used 
and trace B is ignored. To load the pair of traces, the parameter DUAL 
FILE should be used. 
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TRACE A/B (continued) 
FILE Sweep lists and FFT files can be loaded. 


The following basic conditions must be satisfied to load a sweep list. 

> The display OPERATION must be set to CURVE PLOT, SWEEP LIST 
or SWP LIM REP. 

> All sweeps must be switched to OFF (or START COND to AUTO) or 
the sweep parameter (FREQ, VOLT, TIME) must be identical to the X- 
axis of the trace file to be loaded. 


The following condition must be satisfied to load an FFT or FILTER SIM 

file. 

> The display OPERATION must be set to SPECTRUM, SPECTR LIST 
or SPC LIM REP. 


For loading a waveform file 
> the WAVEFORM function must be set in the ANALYZER panel (this 
causes CURVEPLOT to be set automatically in the display). 


When loading the trace file, TRACE A has the function of a “master” 
trace; trace B is the "slave” trace: 


> The "master” trace can always be loaded as soon as the above basic 
conditions are satisfied. In addition to the trace data, the stored display 
settings including the complete X-axis are also loaded (cf. Section 
2.9.1.2, menu item STORE — TRACE A/B). !f a sweep has been 
selected, the loaded trace is interpolated on the X list specified by the 
sweep. 

>» When trace A is switched off, TRACE B becomes the “master” trace. 

> Being the "slave” trace, TRACE B must conform to the X-scale of the 
*master’” trace; i.e., only the trace data and the appropriate Y-scale are 
loaded. The curve is interpolated on the X-axis already specified. If 
this X-axis is incompatible, the "slave” trace is switched off. 


DUAL FILE In the FILE panel, a pair of traces can be stored as a unit in a file by 
means of TRACE A + B under STORE. The pair of traces can be 
recalled by means of DUAL FILE (under TRACE A). The parameter of 
trace B, too, is set to dual trace and the scaling of both traces as well as 
any reference values or reference traces are loaded from the file. 


GROUP DELAY GROUP DELAY can be switched on only, if FREQ/PHASE has been set 
to FRQ&GRPDEL in the ANALYZER panel (this is possible with two- 
channel measurement, only). The group delay calculated from the phase 
measurement is displayed). 


Filename | (Displayed with TRACE A/B FILE only) 


The name of the file with a sweep or FFT to be displayed is entered. If 
an error occurs during loading, "NOT FOUND?” is output in this line. 
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The second (dependent) measured value is displayed using the same 
scaling as for Trace A. Any values for UNIT, REFERENCE, SCALE, 
SPACING, TOP and BOTTOM need not be entered for the second axis. 
This requires however that the same function is selected for TRACE A 
and B (only the channel may be different). 


Different scaling for the second sweep. 


Is used to specify the unit with which the results are to be displayed (see 
2.4 Units). Recorded sweeps can be redisplayed with other units at any 
time. Traces loaded using TRACE A/B FILE therefore need not be drawn 
in the same way as they have been stored. 


Entry of a string which specifies a freely definable unit and axis label. 
The string consists of 5 characters for the unit which are centered and if 
need be padded with blanks, and 12 characters for the axis label which 
are also centered and if need be padded with blanks. There is a separate 
"Unit/Label” command for each trace and the x-axis. 


Displayed only if a relative unit is selected in the menu item "Unit". 


Selection of reference. This may be a single numeric value or a data 
record (reference trace). It applies to all numeric values of the trace, i.e. 
top, bottom, measured and limit values. 

The maximum value of the sweep is adopted once as reference value. 


The value on which the cursor is placed is adopted once 
(not with BARGRAPH) 


A numeral with unit is entered. 
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OTHER TRACE 


MEAS CH1 


MEAS CH2 


GEN TRACK 


HOLD 


FILE INTERN 
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The reference trace is loaded from the file. The file name is entered in 
the following line. 

If a pair of traces is stored in a file, trace A is loaded. If a reference trace 
is assigned to trace A, the reference is ignored. If Scans GROUP is 
selected, a group of traces is loaded. If the number of traces stored does 
not coincide with the Scan count number, an error message is output. 


The reference trace is loaded with the trace data of the other trace. 
Every new measured value of the other trace is simultaneously entered 
in this reference trace and is then immediately available for 
representation of the new test point. If the other trace is OFF or inactive 
(e.g. because an invalid file name has been entered), a corresponding 
warning is output. If the other trace is incompatible (e.g. TRACE A FREQ 
CH1 and TRACE B — INP RMS CH1), a corresponding warning is 
output. If the other trace is set to FILE or HOLD, the compatibility is not 
checked. 


The reference trace is cleared and then loaded with the measured values 

of channel 1. These are 

> function measurement results of channel 1 if trace "FUNC CH1” or 
"FUNC CH2” is selected 

> frequency measurement results of channel 1 if trace "FREQ CH” or 
"FREQ CH2” is selected 

> input rms measurement results of channel 1 if trace "INP RMS CH1” 
or "INP RMS CH2” is selected 

This choice is only offered if both channels are activated and TRACE 

(with activated phase measurement) is not set to FREQ CH1 or PHASE. 


The reference trace is cleared and then loaded with the measured values 
of channel 2 (as above, applying for channel 2). 


The reference trace is cleared and loaded with the currently valid ¢ 

setting in every measurement. This is 

>» the generator rms value valid at the respective test point if trace 
"FUNC CH1” or "FUNC CH2?’ is selected, 

> the generator frequency valid at the respective test point if trace 
"FREQ CH1” or "FREQ CH2’ is selected, 

> the generator rms value valid at the respective test point if trace "INP 
RMS CH1” or "INP RMS CH2’ is selected. 


The reference trace is not changed any more. If HOLD is selected 
without valid reference trace data being provided, a warning is output 
and the last valid reference is set again. 


This option can be selected only if a reference trace was stored in the 


file. FILE INTERN is set automatically if a trace loaded from a file has a 
reference trace assigned to it. 
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Limit Ref Selection of reference for calculating limit curves if the selected unit is 
not a relative unit. 


Note: Limit files consist of dimensionless numerals and become a 
physical unit only by a multiplication with the reference value. 
For this reason a reference value is also required for non- 
referenced values in the display. 


MAX The maximum value of the measurements is taken as a reference value. 
* CURSOR The value marked by the *- or o-cursor is used as a reference (not in the 
o CURSOR case of BARGRAPH). 

VALUE: A numeral with unit is entered. 


Normalizes the displayed trace, if a related (e.g., dBr or V/Vr) and a 
floating reference value - like OTHER TRACE, MEAS CH1, MEAS CH2 
or GEN TRACK- are used. A defined value can be specified to be 0 dBr 
or V/Vr = 1 by shifting the complete trace (multiplying it with the 
normalization value). 


Normalize 


VALUE The normalization factor is entered as a numeric value. 


o CURSOR The required normalization value is calculated by means of normalizing 
the y-value of the current o-cursor position. This is usually the value with 
1 kHz, which implies that the cursor has been set to 1 kHz before. By 
acknowledging this selection, the value is entered under VALUE. 


* CURSOR As above, however, the * cursor is used. 
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Uses the minimum and maximum values of the current sweep for scaling 
of TRACE A and B (once) and rescales after changing the function using 
FUNCTION in the ANALYZER pane! or TRACE A/B in the DISPLAY 
panel. The sweep or FFT start/stop values of the GENERATOR or 
ANALYZER panel are adopted for the X-axis. The following menu items 
TOP and BOTTOM or LEFT and RIGHT are no longer displayed 
because they have been set in doing so. 

lf there are not yet any measured values available, preset range limits 
are used for the time being and rescaled after the end of the sweep. 
When changing the measurement function (using TRACE A/B or 
FUNCTION in the ANALYZER panel with FUNC CH1/2 or GRAPH ON/ 
OFF with SMPTE, THD and DFD) an automatic rescaling is performed 
after the first measurement in the SCALE AUTO ONCE state. (Re-) 
START does not initiate a new scaling. 

If Scan count >1 is selected, AUTO ONCE is executed only when all 
scans have ended (e.g. z-sweep). 

The full-scale values of the new scaling are determined about 5 % lower 
or higher than the exact values. Using an intelligent algorithm, ‘even’ 
values appropriate for the scale are selected. 


Leaves the scaling to the user. 


With a new scaling the image is deleted and redrawn after the rescaling. 
This applies also to an FFT started by the Single key. With FFT in 
Continuous mode (started by Start key), however, the running FFT is still 
drawn, the new scaling being considered only in the next FFT. 


Note: if scale AUTO ONCE is selected, autoscaling is performed 
when switching between LIN and LOG. 


Divides the Y-axis linearly. 


Divides the Y-axis logarithmically. With logarithmic units (dB) selected, 
LIN only can be selected. 


Notes: If Scale-+AUTO ONCE is selected, autoscaling is performed 
when switching between LIN>LOG. 


The menu item is displayed only with TRACE A/B SCALE MANUAL. The 
item serves to set the upper value of the Y-axis (of the scale for the 
measured values). Negative or O values are not permissible with 
SPACING LOG and logarithmic (dB-) units. 


(With TRACE A/B SCALE MANUAL), the menu item serves to set the 
lower value of the y-axis (of the scale for the measured values). The 
value must be smaller than that of TOP. Negative or O-values are not 
permissible with SPACING LOG and logarithmic (dB) units. 
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Notes on scaling the Y axis: 


e A newly selected display unit is assigned to all values from top to bottom but other units may be 
subsequently selected. Thus it is possible, for instance, to select a logarithmic scale (e.g. dBr) as a 
unit and to enter absolute units for the top and bottom values (e.g. in Volt). 

e Exception: |\f a reference trace is active, entering an absolute unit for the top and bottom values is 
physically meaningless. For this reason no unit is offered in this case, the numeric values are 
assigned the unit selected under "Unit". 

e lf a referenced unit is set for the top or bottom value, the trace is vertically shifted when the 
reference value is changed. 


Left (With X AXIS SCALE MANUAL), the menu item sets the left value of the 
X-axis (of the independent value). Negative or O values are not 
permissible with SPACING LOG and logarithmic (dB) units. 


Right (With X AXIS SCALE MANUAL), the menu item sets the right value of 
the X-axis (of the independent value). The value must be selected higher 
than that for LEFT. Negative or O-values are not permissible with 
SPACING LOG and logarithmic (dB) units. 

| 
eer 


| COMMENT Allows the entry of a comment with a length of max. 27 characters, which 
————— is output together with the curve in the case of OPERATION CURVE 
PLOT. 
X Pos (X Position) 


Defines the X-position of the comment. X is the relative distance to the O- 
point (bottom, left) in % (0 to 100) of the coordinate system. 


Y Pos (Y Position) 

Defines the Y-position of the comment. Y is the relative distance to the 
Q-point in % (0 to 100) of the coordinate system. O-point is on the left 
side at the bottom. The reference point for the text is the first letter 
(bottom, left). 
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2.10.2 Trace and Spectrum Display (GRAPH panel) 2.1O.zw 


Basically, two dependent values (TRACE A and TRACE B) can be displayed above an independent 
value (X AXIS), the scales for TRACE A and TRACE B being displayed on the left-hand and right-hand 
margin, respectively (unless the same scaling has been selected by way of TRACE B, SCALE B: 
EQUAL A). The measurement functions selected for display are faded in on the upper margin in the 
form of letters. 


Overrange values are not displayed (the curve is interrupted). Underrange values are indicated in the 
status line SWEEP INFO in the top, right corner. Measured values not fitting into the selected 
coordinate system are displayed as horizontal line at the top or bottom. 


With THD, MOD DIST and DFD measurements, the measured values can be displayed in the form of 
a histogram above the frequency axis (with OPERATION SPECTRUM), the frequency axis being not 
true to scale and invariable. 


To allow any traces to be used as reference traces or to be displayed simultaneously for the purpose of 
comparison, and measured by means of the movable cursors, ail traces would have to have the same 
X-values. However, any X divisions can be used on the UPL as the values of the traces and reference 
traces are interpolated to the set X-axis. The interpolated values are displayed as traces or numerals. 
The original X and Y values are displayed only if no sweep is selected (and thus no X-axis is set). 
(Excepted are all limit traces; they are displayed using the original and not the interpolated values (see 
2.10.7 Limit Check).) 


There are two cursors marked by * and 0, respectively. They can be moved across the display using 
the rotary knob or the direction keys. The measured values below the cursor positions are displayed in 
three windows (depending on the function set, also difference values). The cursor jumps from 
measured value to measured value. If there are more measured values than can be displayed as 
points (e.g. with FFT), the maximum out of the measured values displayed on one point is displayed. 
Here, the cursor jumps from line to line. 


Also, the cursor can be moved outside the coordinate system and indicate the appertaining values. In 
this case, its symbol is placed in the top corners. 


If no group of traces is selected (Scan count =1), the measurement currently being taken is indicated 
by means of a gap moving along the trace. If several traces are displayed on the screen (Scan count 
>1), the gap may no longer be visible; instead, the set sweep value is marked by an arrow on the 
X-axis. 


The current scan (with one or two traces) is selected with the PAGE UP/PAGE DOWN keys on the 
keyboard. The current value, i.e. the scan index, is indicated by a number between the out-of- 
tolerance field and the left-hand cursor-value field. The point of intersection of the cursor with the 
current trace (or pair of traces) is visually emphasized by means of a circle. It is thus possible to 
allocate the cursor values indicated in the windows unambiguously to the current scan. 


With LIMIT check switched on (see 2.10.7 Limit Check), the tolerance masks are displayed, too. 


An extensive command menu on the softkeys allows you to scale, zoom the display, select the cursor 
functions and to set markers on the single frequency lines or the harmonics of the FFT. 


The cursor can be moved and the softkeys can be operated only after the GRAPHICS panel has been 
selected using the front-panel key GRAPH or the key combination ALT-R. 


The softkey menus have max. 3 levels. The extremely left key (labeled with BACK”) always returns to 
the preceding menu level. Its designation is indicated above the BACK softkey and constitutes together 
with the text displayed in center above the remaining 7 softkeys the heading of the current menu. 


Some softkeys indicate ON or OFF states, where O is the symbol for OFF and @ for ON. 
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The first two levels of the softkey menu tree are dealt with below. A third level, if any, is explained 


subsequently. 


AUTOSCAL 


HBB 


> 
= 
5 


also AUTOSCALE). 


ai 


switches the display of curves or lines on or off (toggle key). Display only 
is affected. (With TRACE A/B in the DISPLAY panel OFF, nothing can 
be displayed. Changing a function (using TRACE A/B in the DISPLAY 
panel) switches A and B to ON.) 


Rescales the X- and Y-axes using the present measured values of a 
sweep or the FFT. If there are no measured values, the preset range 
limits are used and scaled after the end of the sweep. The present 
display including the axes are deleted and subsequently redrawn (see 


The left-hand trace-A axis only is rescaled, the trace A curve is redrawn. 


The right-hand trace-B axis only is rescaled, the trace B curve is 
redrawn. Is ignored with SCALE B set to EQUAL A. 


The X-axis only is rescaled (not with SPECTRUM and Analyzer 
FUNCTION THD, MOD DIST or DFD). 


Switches alternately the *-cursor or the o-cursor active. Only the active 
0 (2 i @ cursor can be moved using the rotary knob or the direction keys and can 
display the measured values. The softkeys pressed subsequently 


(HLINE, SET TO and ON/OFF) refer to the active cursor. The inactive 


cursor is displayed in short dashes. 


The o-cursor is used for the ZOOM function and as reference for the 
*-cursor and horizontal cursor. The *-cursor can be switched over to 
horizontal line (not with SPECTRUM). 


_* CURSOR 
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The subsequent softkeys serve to select the various cursor functions. 
The units of the numerical values are determined by the axis scaling. 
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Display of the measured values of curves A and B at the cursor position 
A,B as well as the appertaining X-value. 


Graphics Labeling of display Selected softkey 
field 


oCURSOR A,B 


“CURSOR A,B 


Display of the difference value between curves A and B at the position of 
A-B the cursor and of the X-value (useful only with identical physical 
variables). 


oCURSOR A-B 


0A-oB (unit of A !) 


oX 


“CURSOR A-B 


*A-*B (unit of B !) 


*X 
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(With active *-cursor only). Display of the difference between the values 
at the positions of the *- and o-cursor on curve A (or curve B) and the 
difference between the X-values. 


Graphics Labeling of display Selected softkey 
field 


(With active *-cursor and Operation Curve Plot only). Switchover of *- 
cursor to horizontal cursor. The subsequent command level is described 
further below. 


Sets the active cursor to specific values. The subsequent softkey 
command level is described further below. 


Switches alternately the cursor on and off. A deactivated cursor is no 
longer displayed. 


Zooms the display in X-direction. The ZOOM function is not active with 
histogram indication (OPERATION SPECTRUM and _ simultaneously 
Analyzer FUNCTION THD, MODDIST or DFD). 


Zooms the display on the X-axis by the factor 2 (repeated activation is 
possible). The center used is the o-cursor which is then also placed in the 
center. Changes the LEFT and RIGHT parameters of the X-axis in the 
DISPLAY panel. 


Compresses the display on the X-axis to half the size (can be activated 
repeatedly). The o-cursor is the center, which afterwards is in the middle. 
Changes the LEFT and RIGHT parameters of the X-axis in the DISPLAY 
panel. 


Sets the center of the X-axis of the new coordinate system to the value 
of the o-cursor without zooming. Changes the LEFT and RIGHT 
parameters of the X-axis in the DISPLAY panel. 


The end values of the new (zoomed) X-axis are predefined by the X- 
values of the two cursors which will subsequently be placed on these 
cursor values. Changes the LEFT and RIGHT parameters of the X-axis 
in the DISPLAY panel. in order to obtain a scrolling effect, the cursors 
can be shifted to X-values outside the displayed range; the values 
continue to be displayed. 
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UNZOOM 


UNDO 


TRACEA > 


TRACEB > 


MORE 


Heel 


Restores the original X-axis, defined by X AXIS LEFT and RIGHT. 
UNZOOM is also performed internally when modifying and setting a 
parameter which changes the X-axis. Restores the original LEFT and 
RIGHT parameters of the X-axis in the DISPLAY panel. 


Cancels the last ZOOM action (one-time). 


(With FFT only). Switches the display of markers in the form of 
triangulars above the marked measured value on trace A (or B) ON. The 
functions are on the next softkey level and described below. 


The functions of the third (and last) level of the softkey menu is referred to in the following: 


*CURSOR 


| HLINE 


(ee 
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(With Operation Curve Plot (not with FFT) only) 

The *-cursor is switched over to horizontal line. Its Y-value and the X- 
values of its intersections with trace A (or B) are displayed, if available. If 
there are several intersections, the extreme, right-hand and the extreme, 
left-hand intersections are used. When changing its position via rotary 
knob or direction keys the cursor jumps from measured value to 
measured value, usually meeting exactly only 1 intersection (left or 
right). The other (last) intersection is no longer valid and therefore 
marked by an "i" in the display. With softkey B, the intersections with 
trace B are displayed. 


Labeling of display Selected softkey 
field 
HLINE A 
: { 


HLINE B 
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The *-cursor is switched over to horizontal line. The difference between 
A its Y-value and that of the o-cursor is displayed. The intersections with 
trace A or, as the case may be, trace B are displayed (see above). 
Application: e.g. simple measurement of the -3-dB points. 


ili 


Graphics Labeling of display Selected softkey 
field 


AHLINE A 


A HLINE B 


MARKER 


A 
B 
MAX 


With FFT only; sets the first marker (triangle marked by ”X%”) to the 
maximum value of trace A (or B). 


Trace A (or B) is used. 


With FFT only; sets the first marker to the value defined by the o-cursor. 
o-CURSOR| 
oF With FFT only; deletes the first marker on trace A (or B) and the 
VIEW OFF | harmonics. 
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(Harmonics) with FFT only; sets or deletes alternately the markers 2 to 9 
of the harmonics (frequency multiples) of the first marker. The values of 
trace A (or B) are marked. With the first marker (triangle marked by ”%”) 
being on the fundamental wave, k2 to k9, for example, are marked. 


(Not with FFT). The active cursor is set to the minimum value of the 
sweep (in the displayed section). It is also displayed as the cursor value. 
The measured values of trace A (or trace B) are used. 


(With FFT only). The active cursor is placed on the interpolated 
maximum, which may be higher than the values displayed (see 2.6.5.12 
FFT). This value is displayed as a cursor value, too. 


The active cursor is placed on the maximum value of the sweep (in the 
displayed section). It is also displayed as the cursor value. The Y-values 
of trace A (or trace B) are used. 


(With FFT only). The active cursor is placed on marker 1 of the FFT. Its 
value is then displayed as a cursor value. 


(With FFT only). The active cursor is placed on the next marker of the 
FFT. Its value is then displayed as a cursor value. 


(Set Reference) 

Sets the reference value TRACE A REFERENCE in the DISPLAY panel 
to the current value of the *-cursor. In this case, the cursor must not have 
HLINE function. Effective only with relative scaling units and causes 
trace A to be redrawn. Applies analogously to TRACE B, where SCALE 
B must not be set to EQUAL A. 


Sets the reference value TRACE A REFERENCE to the current value of 
the o-cursor. In this case, the cursor must not have HLINE function. 
Effective only with relative scaling units and causes trace A to be 
redrawn. Applies analogously to TRACE B, where SCALE B must not be 
set to EQUAL A. 
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2.10.3 Parameters for the Display of Lists A.f0: 3 
TRACE A Used to select the measurement results that are to be collected during a 
sweep as TRACE A (or TRACE B) and which are then displayed as a list 
of numbers in the GRAPHICS panel (graphics window). 
TRACE B 

FUNC CH1 (Function channel 1) 

The results of the current measurement of channel 1, which has been 
selected in the ANALYZER panel by way of FUNCTION, are used. 
Possible only when FUNCTION in the ANALYZER panel is not OFF. 

FUNC CH2 As above, however of channel 2. 

FREQ CH1 (Frequency Channel 1) Frequency meter channel 1. Possible only when 
FREQ/PHASE in the ANALYZER panel is not set to OFF. 

FREQ CH2 Frequency meter channel 2. Possible only when FREQ/PHASE in the 
ANALYZER panel is set to FREQ. 

PHASE Phase meter between channel 1 and 2. Possible only when FREQ/ 
PHASE in the ANALYZER is set to FREQ&PHASE. 

HOLD Does not collect any new values but holds the old ones. 

HOLD is only accepted as input if valid trace data or FFT data are 
we provided. 

OFF Switches the display in the form of a list off. 

FILE A sweep stored to file in the FILE panel (STORE TRACE/LIST) can be 
recalled and displayed, e.g. for comparison purposes, using this option. 

DUAL FILE The subsequent menu line is required for this purpose. 

Also see 2.10.1, Trace A/B FILE and DUAL FILE. 

GROUP DELAY The group delay calculated from the phase is used. 

FILE NAME (Displayed with TRACE A/B FILE only). Enter the name of the file with a 
sweep or FFT to be displayed. If any error occurs during loading, "NOT 
FOUND?” is output in this line. 

UNIT Determines the unit with which the results are to be displayed (See also 
Section 2.4 Units). Recorded sweeps can be reprinted at any time using 
any other unit. 

When, after selection of a new function or a new instrument, the present 
unit can no longer be used, the units set for the measurement in the 
ANALYZER or GENERATOR panels are automatically adopted for the 
new function. 

—_: 
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REFERENCE The reference value is required for the relative units and the limit curves. 


— 
MAX The maximum value of the sweep is adopted once as reference value. 
o CURSOR The value the cursor is placed on is adopted once. 
VALUE: A numeric value with unit is entered. 
Further settings see under 2.10.1 Reference ... 
— 
_ 


1078.2008.02 2.308 E-6 


UPL Display of Lists 


2.10.4. Display (GRAPH) of Lists 2.10.4 


The results of an FFT or a sweep are output as numeric values using SPECTR LIST or SWEEP LIST. 
TRACE A, TRACE B and X AXIS are displayed in 3 columns which are complemented by a fourth 
column in which measurement results exceeding the UPPER or LOWER LIMIT curve are indicated by 
way of arrows (triangles) pointing upward or downward. To this end, LIMIT CHECK must be activated 
in the FILE panel. In full-screen graphics mode, the LIMITS, if active (LIMIT CHECK not OFF), are 
indicated in additional two columns (interpolated in the case of intermediate values). 


The symbol for the o-cursor is displayed in the left edge of the screen in the line with the value on 
which the cursor is placed (also with trace presentation). After a new picture has been set up the cursor 
is placed in the center and can be moved using the rotary knob or the direction keys. When the cursor 
reaches the edge of the picture, the display is scrolled line for line. Any new sweep deletes an old line 
replacing it by a new line. 


As opposed to SWEEP OR SPECTR LIST, LIM REPORT displays only those measured values 
exceeding the upper tolerance mask (LIMIT UP) or the lower tolerance mask (LIMIT LOW). LIMIT 
CHECK must be activated in the FILE panel for this purpose. Any new sweep deletes the old display 
completely and sets it up anew from top to bottom. If there are more lines than can be displayed on 
the screen, the picture segment can be shifted using the rotary knob or the direction keys. 


BS Input PEAK GEN BUNNING FE IC 

pat 117.27 dB) | | 1.4156 | 20.0148 tz | sup cemsmaren 

G2 | 1.1432 | 1.4167 A) | | 20.0134 He | me eas 
DISPLAY = 4 ; 

® OPERATION SWEEP LIST 1 


Sean Count 1 
- User Label OFF 


® TRACE A — FUNC CHI - 58.84 dBU 


i v 
i v Fs 
» Unit d Bu - 58.81 dBU 6.5689 VU 2.6439 kHz 
» Reference VALUE: - 50.78 d4BU 6.5717 UV 2.4657 kHz 
1.0066 U - 56.76 dBU 6.5768 V 2.2995 kHz 
- 56.79 dBU 46.5698 YU 2.1445 kHz 
«® TRACE B — FILE o-> - 58.80 dBU 6.5689 U 2.0000 kHz 
- 58.63 d4BU) 6.5671 VU 1.8652 kHz | 
- 58.96 dBU 6.5617 VU 1.7395 kHz 
- 58.97 dBU 6.5567 VU 1.6223 kHz | 
3 3 uv 1 kHz 
u 1. kHz 
- 59.36 dBU uv des 
Vix- de 


__ ~ 59.439 aR 


Fig. 2-40 Page/ up/down : scan select 
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2.10.5 Parameters for BARGRAPH Display 


BARGRAPH1 


BARGRAPH2 


FUNC CH1 


FUNC CH2 


FREQ CH1 


FREQ CH2 


PHASE 


OFF 


GROUP DELAY 


UNIT 


| BARGRAPH X 


REFERENCE 
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Used to select the measurement results that are to be indicated as 
bargraph. 


(Function channel 1) 

The results of the current measurement of channel 1, which has been 
selected in the ANALYZER panel by way of FUNCTION, are used. 
Possible only when FUNCTION in the ANALYZER panel is not OFF. 

As above, however of channel 2. 


Frequency meter channel 1. Possible only when FREQ/PHASE in the 
ANALYZER panel is not set to OFF. 


Frequency meter channel 2. Possible only when FREQ/PHASE in the 
ANALYZER panel is set to FREQ. 


Phase meter between channel 1 and 2. Possible only when FREQ/ 
PHASE in the ANALYZER is set to FREQ&PHASE. 


Switches the display off 


The group delay calculated from the phase is used. 


Displays the x-value of the current sweep. !f no sweep is active, the 
display contains, if possible 
the phase, if phase measurement is switched on 
frequency of channel 1 or channel 2 or generator frequency (if 
selected generator function allows for frequency input), 
if frequency measurement is switched on 


Determines the unit with which the results are to be displayed (see also 
Section 2.4 Units). 


The reference value is required for the relative units. 
The maximum value is adopted once as reference value. 
A numeric value with unit is entered. 


Refer to Section 2.10.1 Reference ... for further settings. 
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AUTO ONCE Uses the minimum and maximum values for scaling (once) and rescales 
after changing the function using FUNCTION in the ANALYZER panel or 
TRACE A/B in the DISPLAY panel. The menu items LEFT and RIGHT 
are no longer displayed because they have been set in doing so. For 
BAR 3, the sweep start/stop values are adopted from the GENERATOR 


or ANALYZER panel. 


MANUAL Leaves the subsequent scaling to the user. 


SPACING 


Linear spacing of the display axis. 


Logarithmic spacing of the display axis. With logarithmic units (dB) 
selected in UNIT, LIN only can be selected. 


| LEFT/BOTTOM (With SCALE MANUAL,) sets the bottom left value of the display. 


oo Negative or O-values are not permissible in combination with SPACING 
LOG or logarithmic (dB) units. 

RIGHT/TOP (With SCALE MANUAL,) sets the top right value of the display. The 

value must be higher than that of LEFT. Negative or O-values are not 


permissible in combination with SPACING LOG or logarithmic (dB) units. 


AUTOSCAL 


Rescales the axes of BAR1 and BAR2 using the current maximum 
ALL values of the measurement and BAR3 using the sweep start/stop values. 


If there are no measured values, the range limits are used. 


BAR1 | Only BAR? is rescaled (otherwise as ALL). 


;-——_ ———_ 


BAR2 Only BAR2 is rescaled (otherwise as ALL). 


BAR3 Only BAR3@ is rescaled (otherwise as ALL). 


uu 
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2.10.6 BARGRAPH Display (GRAPHICS Panel) 2.10.6 


BARGRAPH indication is used to display the current measured values in analog form as bars. wh 
Bargraph display is suited for applications in which the relative magnitude or changes in magnitude are 
significant and not the exact value. A maximum of 3 bargraphs can be displayed. Values exceeding 

the displayable range are indicated by a triangular arrow on the left or right side. 


The peak values measured in the monitoring interval (after Start) are marked by a pointer, identifiable 
by the thin line, its left end marking the minimum value, the right end the maximum value. The pointer 
can be reset using the Start key. 


With limit check activated in the FILE panel (LIMIT not OFF), also the limit values (interpolated in the 
case of intermediate values) are displayed in the form of brackets. When changing the independent 
axis (e.g. the frequency with sweeps), the brackets are automatically set to the appropriate values. The 
bargraph changes its colour when the limits are exceeded. 


The minimum and maximum values during the monitoring interval are displayed as numeric values 
above the bargraphs. In full-screen mode, the difference between maximum and minimum value is 
indicated, too. 


BARGRAPHS represents the current X-value of the set sweep, the measured frequency or phase or the 
generator frequency. The field remains empty when no sweep is started. 


Fig. 2-41 Bargraph display 
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2.10.7 Limit Check 


The following commands are available under the heading LIMIT CHECK in the DISPLAY panel which 
is called by pressing the DISPLAY key or the key combination Alt-D on the external keyboard. 


A lower and an upper limit or, as the case may be, a limit curve can be defined for the measurement, 
each measured value of a sweep or an FFT being compared with the limits. With trace display, they 
are included in the coordinate system; with bargraph indication, they are marked by lines (varying in 
position). With SWEEP LIST, lines containing measured values out-of-tolerance are marked by a 
triangle. With LIM REPORT active, measured values violating the limits are indicated or stored. (See 
also OPERATION command in the DISPLAY panel in Section 2.10 and STORE TRACE/LIST in the 
FILE panel in Section 2.9.1.2.) 


With CURVE PLOT, exceeding of limits is marked in the top, left edge by an arrow pointing downwards 
(lower limit is violated) or by an arrow pointing upwards (upper limit or limit line is exceeded). A single 
exceeded limit marks the whole sweep as out-of-tolerance. Unlike underrange values, overrange 
values (measured with overdriving) are out-of-tolerance values. 


When relative units are used, the limits are converted using the reference value in the DISPLAY panel. 


Check Determines which trace (or bargraph) is checked. 


TRACE A roe se A (or BARGRAPH 1) or trace B (or BARGRAPH 2) can be 


TRACE B 


eee Both curves are checked together for a limit violation. As there is only 


one tolerance band, this is only useful if the measured physical quantity 
is the same. To ensure that this is the case, this selection item is only be 
available when "Trace B EQUAL A" is selected. The reference value of 
trace A is used. 


Mode 


LIM LOWER The lower limit is checked. 

LIM UPPER The upper limit is checked. 

LIM LOW&UP The lower and upper limits are checked. 
OFF Limit check is OFF. 


Lim Upper 


Lim Lower Determines how the lower/upper limit value is defined. 


A value with unit which is constant for all X values is entered for the 
upper/lower limit. If a relative unit is entered, the appertaining reference 
value is taken from the DISPLAY panel (TRACE A/B REFERENCE). 


A lower/upper limit curve is defined below. 
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Limit Check UPL 
| Filename | This serves to load the file with the limit curve. If mode LIM LOWER or 
LIM LOW&UP is switched on, the curve for the lower limit can be loaded, 


which contains the extension .LLW to the file name. In mode UPPER or 
LIM LOW&UP, this is the file with extension .LUP. 

These files contain x-y pairs, with the y-value being a factor which is 
multiplied with the set reference value (TRACE A (or B) REFERENCE 
VALUE from the DISPLAY panel) to obtain an absolute value. By 
changing the reference value, the tolerance band on the y-scale can be 
offset. The following measurements are relative measurements, which is 
why there is no reference value and only the units % and dB: THD, 
THD+N, MOD DIST, DFD, WOW&EL. 

The limit value must be entered in %, e.g. 5 for 5% for the upper limit 
value, a lower limit (LIM LOWER) being not required. 


Only a few sampling points are required. The intermediate values 
necessary for tolerance monitoring of a sweep or an FFT are interpolated 
at the start of a sweep. This requires an indication whether the axes for x 
and y are linear or log, to ensure that correct values are calculated for 
segments not running horizontally or vertically (slanted segments). These 
lines become elliptical in the other division. If points are required before 
or after the last sampling point, the last slopes of the interpolation are 
continued. 

In the case of full-screen mode, the interpolated limit values are 
indicated for every measured value in the graphics window with 
OPERATION SWEEP/SPECTR LIST or SWP/SPC LIM Report. 


Note: The file format is described in the example data 
R&S_EXAM.LLW and R&S_EXAM.LUP in the form of 
comments. The parameters of the measured points are 
arranged in blocks one after the other, i.e. first the y-values 
then the x-values. In the files R&S_E212LLW and 
R&S_E212.LUP the parameters of the measured points are 
arranged in pairs, i.e. y- and x-values in one line. 
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2.10.8 | PROTOCOL Analysis 2/0, 


When a digital analyzer is used, the audio data contents can be monitored and displayed as well as the 
transmitted information analyzed. The latter is the channel status and user data, the meaning of which 
depends on their application and protocol. Additionally, this protocol analysis includes display of other 
(transmission) errors. To activate the protocol analysis, PROTOCOL measurement function must be 
selected in the ANALYZER panel (see 2.6.5.15). 


Screen display: 
The screen (consisting of 16 lines of 50 characters each) is divided into two sections: 


TOP: Fixed protocol elements: 
Validity: shows the state of the validity bit in the respective channel. If the two 
channels are equal, L=R is indicated in addition. 


Parity errors: indicates the error status (yes/no). 


Errors: indicates the errors that have occurred: 
LOCK: PLL not locked 
CONFIDEN: cannot be decoded (eye opening less than half a bit) 
CODING: coding error detected 
NONE: no error 


BOTTOM: These 13 lines can be matched to the currently used protocol with the aid of a 
protocol control file. 


Changing status bits are displayed and output in red. 
Bits that have not changed since the latest output are displayed in green. 
Comments (PRINT commana) are displayed in yellow.Example: 


Protocol Analysis: Channel Status Left 


Validity: L=R Parity errors: Text entered 
Errors: NONE T by UPL 


4 From here: 
audio user-defined 
Source: locked 


Chanmod: stereo Usermod: 
Auxmod: 20 no Length: 
Vector: 12 Grade: 
Origin: UPL _ Destin: 
Local: 01234567 Time: 
: Relia: 0-5:1 6-13:0 14-17:0 
23: CRC L: CRC R: 
Measured sample rate: 48000.2 


This example was generated with the protocol file R&S_aes3.pac. 
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Source Select the data to be displayed. 


CHAN STAT L Channel status data left are displayed. 


CHAN STAT R Channel status data right are displayed. 
USER L User data left are displayed. 


USER R 


User data right are displayed. 


With CHAN STAT L or R, the following line is read out on the screen: 
| Proto File Proto File selects the interpretation file for channel status data. 
Selection from: file name, preset type of file: *.pac 


Description: 

The protocol information is displayed in two sections; the two 
upper lines are displayed in a fixed format and contain 
information on validity, parity, other errors and differences 
between the two channels. The other lines are formatted using 
the specifications in the file, the individual bits being assigned 
any output text you desire. This file can be modified to suit any 
protocol you desire. 


Example: see R&S_AES3.PAC 


File format: same as with USER L or USER R, see below 


With USER x, the following lines are displayed: 


FORMAT Format selects the interpretation mode. 


BINARY User data are represented in a 01010 sequence. 


Representation is block aligned. 


HEX User data are represented as a hexadecimal, numerical sequence. 
Representation is block aligned. 
ASCIl User data are represented as text. 


Representation is block aligned. 


FILE Interpretation, block aligned 
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With FILE, the following line is displayed: 


oH « | O * A 
PROTOCOL Analysis 


w Proto File Proto File selects the interpretation file for user data. 


Selection from: file name, preset type of file: *.PAU 


File format: 


The protocol file has the following structure: 


One line for each operation, followed by parameters which are 
separated by commas. The parameters allow the representation 
of any bits (1 to 32) from the selected data, the output position 
being freely selectable. Each line must not contain more than 
255 characters. 


Operations: 


PRINT: 


VALUE: 


1078.2008.02 


Text output (independent of data) 

Example: 

PRINT 26,5, "Usermod:" 

(in column 26, line 5 the text "Usermod:” is entered) 
Output of values, either as hex number (default) 

or as text provided that an assignment is present. 
Example: 


VALUE 17, 3, BIT:2-4, O="not ind", 4="no empf", 
6="50/15 " 


(in column 17, line 3, the contents of the three bits 
(2,3,4) are represented as hex (or text, in case the 
value is 0, 4 or 6) 


VALUE 17,11, CRC —L—ERR 


(in column 17, line 11, the contents of the CRC left 
frequency counter is represented) 


Note as to the output width: 

If there are text assignments, the longest text 
determines the output width; In case there are no text 
assignments, the number of bits to be represented 
determines the output width. 
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As a data source, the following specifications are permissible: 


BINARY: 
TEXT: 


TIME: 


1078.2008.02 


e 'BIT' followed by ‘:' and definition of the bits: 
- a number from 0 to 191: single bit 
- an interval (e.g. 4-9): combined sequence of bits, max. 32 
bits permissible 
e 'CRC_L_ERR:: error indication of CRC_error left. 
e 'CRC_R_ERR': error indication of CRC_error right. 
e 'MEASURED_RATE': measured sample rate (represented as 
a 5.1-digit floating number 
(e.g. '48001.2') 


same as VALUE, however default output as bit pattern 


Text output (in ASCII) using a number of letters determined by 
the number of selected bits; each TEXT operation allows only 
32 bits to be represented; for longer text outputs, several 
subsequent text lines are to be used. 


Example: 


TEXT 17, 8, BIT:48-79 

(in column 17, line 8, the contents of the 32 bits is represented 
as text) 

Characters that cannot be printed are replaced by '?' or, if ‘0’, 
longer 


Time output (in the form of 12:45:56) of the selected number 
divided by the specified rate. Number/rate are interpreted as 
seconds since midnight. 


Examples: 


TIME 35, 9, BIT:144-175, RATE:48000.0 
TIME 35, 9, BIT:144-175, RATE:SET — RATE 


(in column 35, line 9, the contents of the 32 bits are 
represented as time (e.g. 12:34:45) 


'RATE:' Should correspond to the sample rate, can be 
specified as floating number. 
As an alternative, the following specifications are also 


possible: 
MEASURED _ RATE: measured clock rate 
SET _ RATE: clock rate set in the panel 
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2.10.9 Switching between Full-screen and Part-screen Mode ae lOn4 


Part-screen graphics mode offers the possibility of complementing the graphical representation with 
another panel. The large measured value display on the upper screen edge is maintained, too. In full- 
screen graphics mode, the graphics has been scaled up to occupy the complete screen. The only 
differences between part-screen and full-screen mode are the two additional columns with the limits for 
the output of lists (SWEEP/SPECTR LIST and SWP/SPC LIM REPORT) and the display of the 
difference between minimum and maximum value with BARGRAPH, which are offered in full-screen 
mode only. 


After having selected the GRAPHICS panel using the GRAPH key (or key combination Alt-R), you can 
choose between full-screen and part-screen mode using the front-panel key 9¢*(] (or key 
combination Alt-Z) or by clicking the mouse (see also 2.3 General Instructions for Use and 2.3.1 
Panels). 
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Fig. 2-42 Full-screen display 
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2.11 Starting and Stopping Measurements or Sweeps ZI I 
,; 


2.11.1 Overview of Measurement and Sweep Systems Alle 


Basically, a differentiation is made between measurements and sweeps: 


>» Measurements, in the narrower sense, are understood to be single or continuous measurements of 
frequency, phase, input peak, or one of the measurement functions. The latter include S/N 
measurements, which can be activated during the AC level measurement functions (RMS, peak 
and quasi-peak), and in which the measurement is first performed with and then without a generator 
signal and the two results are then referenced to each other. The FFT function, too, is handled as a 
measurement, and so is the post-FFT function, which can be activated for some measurement 
functions although the relevant frequency lines are represented graphically or in the form of tables 
(similarly to sweeps). 


> Sweeps are test runs in which the individual measurements are triggered by predefined generator or 
analyzer settings or by external events. Generator and analyzer sweeps are defined either by 
entering the start and stop values, the spacing and the points/step or by means of a sweep list. With 
both methods, a list of settings (along the X axis) is defined, which is executed after the sweep is 
started. In the case of generator sweeps, the list may be two-dimensional, i.e. include two variable 
generator parameters. This is referred to as Z sweep because the Z axis is swept in addition to the X 
axis. External sweeps (adjustable in the ANALYZER panel under "Start Cond"), on the other hand, 
have no fixed X axis. Instead, the X axis is defined by an external voltage or frequency or by a time 
tick. The sweep system will be activated when a sweep is switched on. 


Measurements and sweeps are controlled by means of control keys START (Ctrl F5), SINGLE (Ctrl F6) 

and STOP/CONT (Ctrl F7), an by specific events referred to as abort events. The control keys and 

abort events control the measurement system when the sweep system is inactive (no sweep switched 

on). When the sweep system is active (generator, analyzer or external sweep switched on), the J 
selected sweep is controlled by the control keys and abort events, and the sweep in turn controls the 
measurement system. 


Abort event: 
Definition: 
Any event that renders a current measurement or sweep invalid. Occurs, if settings in the 


GENERATOR, ANALYZER or FILTER panels and in the relevant sections of the STATUS panel, which 
influence the measurement or sweep, have been modified. 


Effects: 


» The current measurement or sweep is aborted and restarted. 

>» A completed (single) measurement is restarted. 
(Note: This is valid only for manual control, no restart is done under remote or automatic control.) 

>» Acompleted (single) sweep is set "invalid" (upper right of status display). 

> A completed (single) sweep normally remains unaffected in order to make it possible for the user to 
draw the single scans of a multiscan trace with changed UPL settings. Only if sweep settings are 
changed by the “abort event" (e.g. changing of start/stop, number of sweep points) the sweep is set 
“invalid” (status display upper right in display). 
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2.11.2 Switching Measurement Modes On and Off Z2.l].# 


UPL can measure up to six parameters simultaneously and display them numerically or graphically. 
These parameters are: 


> Measurement functions of channels 1 and 2 

> Input peak or rms of channels 1 and 2 

> Frequency of channels 1 and 2, or frequency of channel 1 and phase difference between channels 1 
and 2 


Measurement modes can be switched off 


> directly by user entries (Channel selection, switching off of "Input Disp", "Frequency" or "Function" in 
the ANALYZER panel); this will be indicated by "OFF" in the window for the corresponding 
measured value, 

> indirectly by selecting a test function, an analyzer instrument or an input that is not compatible with 
the selected measurement mode (measurement modes selected in the ANALYZER panel but not 
physically feasible, e.g. frequency measurement with the DC measurement function on, are 
marked by "------ "in the window for the corresponding measured value). 


In the (single) measurement mode, all measurement functions that are switched on and active are 
performed. A measurement is completed when all relevant results (including a settling period, if 
applicable) are available. Only then can a sweep be stepped or a triggered result be fetched in the 
remote control mode. This also means that the measurement speed of the UPL as a whole is 
determined by the speed of the slowest measurement mode or function. To achieve maximum 
measurement speed, it is recommended that only the measurement modes really needed be switched 
on. 


Note: = In analyzer 110 kHz channels 1 and 2 are measured sequentially by which the measured time 
nearly doubles for 2 channel operation compared to 1 channel measurement. 


The display of measured values can be switched off completely irrespective of the selected 
measurement mode. In this case, the status displays, too, are switched off. Switch-off is effected by 
selecting the "Meas Disp" menu item in the OPTIONS panel or by pressing the Ctrl D hotkey on the 
external keyboard. Switch-off of the display results means a substantial reduction of measurement 
time. This mode is useful, for example, if only the generation and representation of sweep traces and 
spectra is of interest and not the output of individual measured values. 
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2.11.3 Operating States of Measurement System (No Sweep Active) Zu{h. J 


The operating states of the measurement system are displayed in the upper right corner of the wi 
ANL WAIT FOR TRIG: The analyzer waits for the trigger condition set with START COND (cf. 2.6.4). 


ANL1: Lt 23) teed 


Status information separate for analyzer channel 1 | 2: 


OFF: channel switched off, no status information 
SNGL: single measurement running 

CONT: continuous measurement running 

TERM: single measurement terminated 

STOP: measurement interrupted 


There are further messages indicating, for example, operating states relating to running measurements 
(e.g. RANG) or to terminated measurements (e. g. OVER in case no valid result was obtained due to 
OVERRANGE). 

See section 2.3.4 for further details on these status displays. 


Continuous measurement: 

The system operates with continuous measurements as the default mode. The UPL is set to this mode 
after switch-on. The UPL goes through all active measurement functions asynchronously until one of 
the following events occurs: 


>» SINGLE key is pressed: Switch over to single measurements is made. A measurement already 
started will always be completed. When all measurements are completed, the system _ stops in the 
TERMinated status. To reactivate the continuous measurement mode, press START or 
STOP/CONT. 

>» STOP/CONT key is pressed: The current measurement is stopped and the system is brought to the wi 
STOP status. To reactivate the continuous measurement mode, press START key or press STOP/ 
CONT key again. 

>» START key is pressed: The current measurement is aborted, the non-return pointers and the 
min./max. values of the BARGRAPH as well as FFT averaging are reset, and the continuous 
measurement is restarted. 

>» Occurrence of an abort event (see 2.11.1): The current measurement is aborted and continuous 
measurement is restarted. 


Single measurement: 

Each type of measurement is performed only once, then the system stops in the TERMinated status. 
This status does not necessarily mean that a valid result was obtained. If an error occurs during a 
measurement, the message “Input? Press Show-lO" appears in the window for the corresponding 
measured value, and an NAN value (Not A Number, 9.97e37) is read via remote and automatic 
control. A single measurement will be restarted, after completion of the previous measurement, by 
pressing the SINGLE key or by the occurrence of an abort event. 


SINGLE or 
SINGLE or Abort Abort SINGLE or Abort 


STOP/CONT 


STOPPED SINGL Bt sete | 
START | 
STOP/CONT 
CONT RUNNING 


Abort 
START, STOP/CONT START START, STOP/CONT y 


Fig. 2-42 Status diagram of measurement system (no sweep active) 
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2.11.4 Overview of Sweep Modes er Le 


The UPL features a variety of sweep modes which are briefly described in the following: 


Predefinable sweeps: 
Generator sweeps 
Time-synchronous sweeps (DWELL sweeps) 
Sweeps synchronized with the analyzer (AUTO sweeps) 
Manual sweeps (MANU sweeps) 
Analyzer sweeps 
Sweeps synchronized with the analyzer (AUTO sweeps) 


External sweeps: 
Time-tick sweeps 
Time-chart sweeps 
External frequency sweeps 
External level sweeps 
External level trigger 


All of the above sweeps can be performed as single or as continuous sweeps. All predefinable sweeps 
can be performed as parameter sweeps with a constant increment or as list sweeps. 


All generator sweeps can be performed as one- or two-dimensional sweeps (X or Z sweeps) provided 
that there is more than one sweepable parameter for the selected generator function. 


External sweeps have no fixed X-axis. The X value for each measurement point is determined during 
the sweep. 


One-dimensional sweeps can be performed as single sweep or as group of traces, two-dimensional 
sweeps can be performed as group of traces only. Single or group traces can be selected under menu 
item "Scan count" in the DISPLAY panel: 


> With count = 1, only one trace is shown for every sweep; the old trace is successively erased as the 
new trace is drawn. 

» With count >1, all traces recorded as from START are superimposed on top of each other. The last 
17 traces are internally stored and can be rescaled if required. 


With manual sweeps, the GRAPHICS panel will be activated automatically when a sweep is started. 
After starting a sweep, each sweep point must be triggered separately by means of the rotary knob or 
the cursor keys. Sweep stepping has priority over the current measurement being performed, i.e. the 
generator will be set to the sweep point next selected even if the previous measurement is not yet 
completed. 


External level trigger can be regarded as an intermediate between a sweep and a measurement. On the 
one hand, this function behaves like an external one-point level sweep, on the other hand, the measured 
value is not stored in the trace buffers and therefore cannot be represented as a sweep Curve Or list. 
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_ 
2.11.5 Switching Sweeps On and Off Sites 


The various sweep modes are selected directly in the associated panels of UPL: 


>» Generator sweeps under SWEEP CTRL in the GENERATOR panel 
>» Sweeps of the tracking filters of the RMS SEL function under SWEEP CTRL in the ANALYZER panel 
> External sweeps under START COND in the upper section of the ANALYZER panel 


Before a sweep is switched on, it must be ensured that no other sweep is active. 

If another sweep is active, an error message is output prompting the user to switch the sweep off that is 
not needed. 

After switching a sweep mode on, the measurement system will continue to perform continuous or 
single measurement; only by starting the sweep will the sweep system take over and control the 
measurement system. 

When switch-off is made during a running sweep, the system will return to the continuous measurement 
mode. 
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2.71.6 Operating States of Sweep System ZA-11.6 
The operating states of the sweep system are displayed in the upper right of screen: 
SWP OFF sweep system switched off 
SWP_ INVALID sweep invalid due to changes of parameters or because sweep is not 
yet started 
SWP CONT RUNNING continuous sweep running 
SWP SNGL RUNNING single sweep running 
SWP MANU RUNNING manual sweep running 
SWP TERMINATED single sweep terminated 
SWP STOPPED sweep was stopped, can be continued. 


Continuous sweeps: 
Continuous sweeps are started by pressing the START key. When the stop value of a sweep is 
attained, restart is made from the start value. This is continued until one of the following events occurs: 


> In continuous sweeps with Scan count >1: when the number of sweep runs defined in "Scan count" 
is completed, the sweep system goes to the SWP TERMINATED?" status. 
Note: With Z sweeps, the number of Z-axis points is transferred to the DISPLAY panel as 

the lower limit of "Scans". 

>» SINGLE key is pressed: switchover to single sweep is made. The trace currently drawn is 
completed, then the system goes to the "SWP TERMINATED" status. To reactivate the continuous 
sweep mode, press START key. To activate the continuous measurement mode, press 
STOP/CONT key. 

>» STOP/CONT key is pressed: the current sweep, and the system, are stopped ("SWP STOPPED 
status). To reactivate the continuous sweep mode, press START key (sweep is restarted), or press 
STOP/CONT key again (sweep is continued). To activate the continuous measurement mode, 
switch the sweep mode off. 

>» START key is pressed: the current sweep is aborted, the non-return pointers and the min./max. 
values of the BARGRAPH as well as FFT averaging are reset, and the continuous sweep is 
restarted. 

> Occurrence of an abort event (see 2.11.1): the current sweep is aborted and continuous sweep is 
restarted. 

> The sweep mode is switched off: switchover is made to the continuous measurement mode. 


Exceptions: 


> Level- or frequency-triggered external sweeps: trigger values that are closer to the start value by 
more than the difference relative to the latest measured value are detected as a retrace and the 
sweep is restarted. 

> Level-triggered external sweeps: the level must fall below the start value after each externally 
triggered measurement for the level trigger to be ready for the next measurement. 

> All external sweeps: when the STOP/CONT key is pressed, the current sweep is terminated (SWP 
TERMINATED status). Continuation of that sweep is not possible. (cf. 2.11.7 Operating Modes of 
External Frequency and Level Sweeps and 2.6.4 Starting the Analyzer). 
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SINGLE or 
SINGLE,STOP/CONT or Abort Abort SINGLE,STOP/CONT 


SNGL STOPPED als Los SNGL Sia Ss 


SINGLE 


CONT STOPPED CONT RUNNING INVALID 
STOP/CONT 


START, STOP/CONT START or START 


or Abort Abort aktivate/ 
deactivate 


sweep 


Note: 
The states "SNGL STOPPED" and "CONT STOPPED" are briefly indicated In the status display with "STOPPED". 


Fig. 2-43 State diagram of sweep system 

Single sweeps: 

Single sweeps are started by pressing the SINGLE key and are performed only once. When the stop 
value (of the X axis) is attained, the system goes to the SWP TERMINATED status. With Z sweeps, 


therefore, each new Z point (and the corresponding X-axis sweep) must be triggered separately. 
A running single sweep is stopped or aborted by one of the following events: 


>» SINGLE key is pressed: the current single sweep is aborted and then restarted. 
>» STOP/CONT key is pressed: the current measurement and the sweep system are stopped (SWP 


STOPPED status). To reactivate the single sweep, press SINGLE key (sweep is restarted), or press 
STOP/CONT key again (sweep is continued). 


>» START key is pressed: the current sweep is aborted, the non-return pointers and the min./max. 
values of the BARGRAPH as well as FFT averaging are reset, and continuous sweep is started. 

>» Occurrence of an abort event (See 2.11.1): the current single sweep is aborted and then restarted. 

> The sweep mode is switched off: switchover is made to the continuous measurement mode. 

After termination of a single sweep, the following can happen: 

> SINGLE key is pressed: the single sweep is restarted. 


>» STOP/CONT key is pressed: switchover is made to the continuous measurement mode. 
To reactivate the single sweep, press SINGLE. 


> START key is pressed: the non-return pointers and the min./max. values of the BARGRAPH as well 
as FFT averaging are reset, and continuous sweep is started. 


» Occurrence of an abort event: the sweep system goes to the SWP INVALID status. 
> The sweep mode is switched off: switchover is made to the continuous measurement mode. 
Deviating from these general status transitions, there are the following special conditions for some 


sweep modes: 
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> Level- or frequency-triggered external sweeps: trigger values closer to the start value than the last 
measured value are ignored. Trigger values beyond the stop value cause the current single sweep to 
be terminated (resulting in SWP TERMINATED status). 


> Level-triggered external sweeps: a single sweep is considered terminated following the first 
externally triggered measurement (resulting in SWP TERMINATED status). Pressing the SINGLE 
key makes the level trigger ready for the next trigger event. 


> All external sweeps: when the STOP/CONT key is pressed, the current sweep is terminated (SWP 
TERMINATED status). Continuation of that sweep is not possible. 


Summary: key functions 


START Start continuous or manual sweep (only with active sweep system, see 

2.5.5.2 Sweeps) and active measurements. 
(Y Sweep system active: 

Resets sweeps (peak-, average values and non-return pointers are reset 
and graphical representation deleted) and starts sweeps; new state: 
RUNNING 
With manual sweep selected, any new sweep setting must be triggered 
using the rotary knob. 
While the sweep is running, any entries in the GENERATOR, 
ANALYZER or FILTER panel or in the corresponding sections in the 
STATUS panel cause the sweep to be aborted. Permissible keys (not 
changing the state): 


>» softkeys 
> rotary knob 


Sweep system inactive (sweep state OFF): 
Resets measurements (averaging, peak-, average values and non-return 
pointers are reset) and (re)starts continuous measurement. 


Sweep system active: 


SINGLE In the sweep states SNGL RUNNING, MANU RUNNING, STOPPED, 
TERMINATED or INVALID: 
(_} > Starts a single or manual sweep 
In the sweep state CONT RUNNING: 


> Switches from continuous to single sweep 


Sweep system inactive (sweep state OFF): 

Key refers to single/continuous measurement: 

> Analyzer state SNGL RUNNING, STOPPED or TERMINATED: starts 
a single measurement 


> Analyzer state CONT RUNNING: switches from continuous to single 
measurement. 
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STOP 
CONT 


CD 
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Sweep system active: 
In the sweep state CONT RUNNING or SNGL RUNNING 
> Aborts the sweep; new state: STOPPED 


> Analyzer is switched to "wait for trigger’. 


In the sweep state STOPPED: 
>» Continues the sweep without reset; new state: SNGL RUNNING or 
CONT RUNNING 


In the sweep state INVALID or TERMINATED: 
>» Continuous measurement is started. 


Sweep system inactive (sweep state OFF): 
Key refers to single /continuous measurement 


>» Analyzer state ...RUNNING: aborts the measurement immediately 
> Analyzer state STOPPED or TERMINATED: starts continuous 
measurement. 
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Zak lak Operating Modes of External Frequency and Level Sweeps 


With external sweep, the analyzer has to decide independently, whether a new measured value is 
applied, which is to be recorded and displayed. It is important that the x-axis is continuously rising or 
falling. A reversal of the sweep direction must be interpreted as retrace or ignored. The question is: 
when does a new sweep begin and what are "outliers" which can be ignored. 


The following settings are of importance for an answer: 


Start condition 

Stop condition 

Possibly settling 

Starting the measurement using the START key 
Terminating the measurement using the STOP key 


e An external sweep which is started using the SINGLE key starts as soon as the start condition is 
reached and terminates after the stop condition has been reached. TERMINATED is then displayed, 
i.e., the sweep is terminated. In order that the end of an external sweep will be recognized, the stop 
condition must be set such that it can be recognized with certainty. For example, by a frequency sweep 
up to 20 kHz, the stop condition must be set a little before 20 kHz, which means that the entire length 
of the sweep cannot be acquired. With a single measurement, measured values are only plotted in 
ascending order. Stray measurement values which would lead to a backward signal are ignored. !n this 
operating mode, it is recommended to set Scan count to 1 in the DISPLAY panel. 


e An external sweep which is started using the START key starts as soon as the start condition is 
reached and is not terminated automatically. Every discontinuity in the measurement sequence or the 
reaching of the stop condition causes the actual sweep to be aborted. If the start condition is again 
satisfied, the trace up to this point is completely deleted and a new sweep is plotted. In this operating 
mode it is thus not allowed that an external sweep contains any stray measurement values which would 
lead to a backward signal. If the stop condition is set such that it is never reached (e. g. to 25 kHz when 
the sweep only goes up to 20 kHz), the external sweep is actually plotted up to the last measured point. 
lf several external sweeps should be measured in a quasi-continuous operating mode and displayed, 
the display mode Scan count >1 must be selected in the DISPLAY panel. Each new sweep start then 
increments the scan index, all sweeps are simultaneously displayed and can be evaluated. 


ail, cee 
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2.11.8 Several Sweep Traces Displayed in a Diagram ALES 


To be able to compare different sweeps, it is useful to display them in a single diagram. This can be 
done in different ways in the DISPLAY panel: 


Note: Unless specified otherwise, a generator frequency sweep without Z sweep is assumed for all 
examples: 


SWEEP CTRL AUTO SWEEP 
X axis FREQ 
Z axis OFF 


1. Two separate traces can be displayed with an identical or different Y axes. Each trace may contain 
up to 17 single scan curves. Provided they contain dimensioned values, the traces may be 
referenced to each other so that the deviation of each sweep point can be directly read (e.g. in dB). 


TRACE A FUNCT CH1 

Unit dBr 

Reference OTHER TRACE 

TRACE B FUNCT CH2 

Unit Vv 

Reference VALUE 

Trace B is displayed in V, Trace A is referenced to Trace B and displayed in dBr. 


2. A trace file containing the sweep trace or a trace group of a previous (reference) measurement can 
be loaded into each of the two traces. Thus it is possible to compare 


— acurrently measured sweep trace to a reference trace, or 


TRACE A FUNCT CH1 
TRACE B FILE 
Filename ref2trcb.trc | (contains 1 mono scan, for instance) ) 


— two previously measured and stored sweep traces. 
TRACE A FILE 


Filename ref2trca.trc | (contains 1 mono scan, for instance) 
TRACE B FILE 
Filename ref2trcb.trc (contains 1 mono scan, for instance) 


3. Each trace can be referred to a reference trace. In this case the trace is displayed with the selected 
relative unit. Two traces of this kind can be simultaneously displayed in one diagram. 


TRACE A FUNCT CH1 

Reference FILE 

Filename ref3trca.trc | (contains 1 mono scan, for instance) 
TRACE B FUNCT CH2 

Reference FILE 

Filename ref3trcb.trc | (contains 1 mono scan, for instance) 
The SINGLE key starts a 2-channel sweep measurement 


4. Within one trace, a group of up to 17 scans can be processed, i.e. rescaled and stored. Any number 
of scans can be displayed; the number can be specified under Scan Count. Each scan can be 
triggered using the SINGLE key. After each scan (TERMINATED is indicated as sweep status), the 
user may not only change settings on the DUT but also any parameter on the UPL (except sweep 
parameters). Thus it is possible, for instance, to record a scan in another measurement mode (THD 
all even, THD all odd) or with another measurement function (THD, THD+N), provided the basic 
unit of the measurement function is not changed. (It is not possible, for instance, to make up a trace 
with scans of RMS measurements and THD measurements.) The measured curves can also be 
stored as a single trace. 
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Scan Count 3 

FUNCTION THD 

Meas Mode ALL EVEN 
SINGLE key starts scan #1 
Meas Mode ALL ODD 
SINGLE key starts scan #2 
FUNCTION THD+N/SINAD 
Meas Mode THD+N 
SINGLE key starts scan #3 


Notes: 


— If Scan Count > 17 is selected, only the last 17 of the recorded scans can be processed. 
Previous scans are only visible on the screen and lost during rescaling or storing.. 

— Pressing the START key clears all previously recorded or loaded scans. 

-— To clear previous scans and to record a single one, press the START and then the SINGLE key 


5. Using the SINGLE key, scans may be added to a multiscan trace or individual scans can be 
replaced, provided a valid sweep is set. By loading a stored (reference) multiscan trace (dual traces 
are also possible), a new sweep measurement can be added to the curves of a reference trace (and 
stored). 


Scan Count 10 

TRACE A DUAL FILE 

Filename ref5trc.tre (contains 5 stereo scans, for instance) 
TRACE A FUNCT CH1 

SINGLE key starts scan #6 


Note: Pressing the START key clears all previously recorded or loaded scans. 


6. Single scans can be loaded together with a measured or loaded multi- or single-scan trace provided 
the X and Y axes are compatible. 


Scan Count 10 
TRACE A DUAL FILE 


Filename ref5trc.tre (contains 5 stereo scans, for instance) 
Filename ref61trc.trc (contains 1 stereo scan, for instance) 
Filename ref62trc.trc | (contains 1 stereo scan, for instance) 
Filename ref63tre.trc (contains 1 stereo scan, for instance) 
Filename ref64trc.trc (contains 1 stereo scan, for instance) 
Filename ref65trc.trc | (contains 1 stereo scan, for instance) 


This (stereo) multiscan made up to 10 stereo scans can be stored again under a new file 
name (under STORE TRACE A3B in the FILE panel). 


Note: 


When combining a multiscan and several single scans, the multiscan must be loaded first. 
Combining two or more multiscans is not possible. 


7. Single scans can be loaded or recorded together with an existing Z sweep. For this purpose Z 
sweep must be switched off in the GENERATOR panel after completion and Scan Count be 
increased by the number of additional scans. 


Z axis VOLT (in GENERATOR panel) 
POINTS 10 (in GENERATOR panel) 
Scan Count 10 (display only) 

TRACE A FUNCT CH1 

TRACE B FUNCT CH2 
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The START key triggers the Z sweep. When the sweep is terminated: 


Z axis OFF (in GENERATOR panel) 
Scan Count 12 

TRACE A DUAL FILE 

Filename ref71tre.trc (contains 1 stereo scan) 
Filename ref72trc.trc (contains 1 stereo scan) 


Note: 
Only single scans (mono or stereo) can be recorded or loaded with a recorded or loaded 
multiscan. 


8. When a setup stored as ACTUAL+DATA contains a complete sweep, the setup is loaded with all its 
recorded sweep traces. The sweep can be continued with the SINGLE key provided a sufficiently 
high Scan Count has been set. 


Thus an ACTUAL+DATA reference setup can be created, for instance, to which the sweep trace of 
the DUT can be added. This new trace group can of course be stored again as an ACTUAL+DATA 
setup or as a multiscan trace file. 


Note: 


The START key clears all previous sweep traces. 


2.12 Display of Selected Inputs / Outputs A.] % 


SHOW I/O Shows a picture of the UPL front panel; the active inputs and outputs are 


marked by arrows. 
i>... The LC display shown indicates which inputs and outputs have been 


selected on the UPL rear panel. 


Pressing the key while the message "Input? Press SHOW 1/O” is being 
output in (at least) one of the measured value displays causes the 
messages On measurement errors, which may have occurred, to be 
displayed, too (see Section 2.3.6 Error Messages). 
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2.13 Fast Switch-off of Outputs 2.15 
OUTPUT Switches off all outputs (incl. the clock lines of the digital interfaces). 
OFF To protect the analyzer input after overloading (input voltage into 300 Q 

and 600 © higher than 25 V), the generator output is automatically 
switched off and the OUTPUT OFF LED lights as if the OUTPUT OFF 


had been pressed.. 


States: 

> The level of the digital outputs is set to 0 V; no clock. 

> Analog outputs are terminated (impedance is retained); 
output level = 0 V. 

> Digital inputs supply no clock. 


When switched off, the lines can be reactivated only by pressing the 
OUTPUT OFF key again. After an overload of analyzer inputs, 
measurements can be continued if the overload has been eliminated and 
the input impedance switched to 200 kQ. 


An LED indicates the state of the key. LED on signifies OUTPUT OFF. 
Additionally the generator status display indicates “Output Off", so this 
state is noticable in case of using an external monitor and no attention is 
payed to the UPL. 


2.14 Printing / Plotting / Storing the Screen Contents ee ie | 


Use the H COPY (hardcopy) key on the front panel to initiate printing, plotting or storing to file of the 
screen contents displayed at the instant the key is pressed. 


The following menu items are available in the OPTIONS panel under the heading SCREEN HARD 
COPY. 


(Destination) indicates where and in which format the printout should be 


Destin 
performed. The printout is triggered with the H COPY key (see below): 


Graphics are output in the form of pixel data to a printer using its special 
print format (abbreviation SPeCial). Printing is performed in the 
background while the UPL is accomplishing other tasks. 


PRINTR/SPC 


Note: Printing is in progress in the background while the UPL is 
performing further measurements. This output can be 
accelerated by stopping the measured value output or the 
sweep using the STOP/CONT key. 
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Destin 


PLOTTR/HPGL 


FILE/PCX 


FILE/HPGL 


PRINTR/HPGL 


PRINTR/PS 


FILE/PS 


FILE/EPS 
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(continued) 


Control characters are output in HP-GL format, a language specifically 
defined for plotters, yet also supported by some printers (see Destin = 
PRINTR/HPLG below). HP-GL format offers the advantage of the 
resolution being determined by the output unit instead of by the UPL 
screen (slashes without disturbing stages). The size of the output is 
defined by the configuration of e.g. the plotter as all vectors are plotted 
relative to the configuration (see under P1, P2 “point” and "size/rotate” in 
the plotter manual). 


Screen hard copy to a file using PCX format. 

The PCX format (pixel format) was defined by the ZSoft company for PC 
Paintbrush and is accepted by most programs capable of loading 
graphics (MS WINDOWS programs and others). 


Screen hard copy to a file using HP-GL format. 


Apart from most plotters (eg R&S DOP 2), some laser printers and some 
programs with graphics import capabilities also understand the HP-GL 
format. It is vector-oriented and offers the advantage of the resolution 
being determined by the output unit instead of by the UPL screen 
(slashes without disturbing stages). In addition, the size of the output is 
defined by the configuration of eg the plotter as all vectors are drawn 
relative to the configuration (see also plotter manual). 


Note: if HPGL data are to be used as a drawing in other programs, 
the result obtained is not always optimal. A few widespread 
(Windows) programs ignore e.g. the text format instructions or 
do not properly present the colour and the dashed lines. 
Therefore, programs are available on the market for matching 
and printing purposes. 


Screen hard copy to a printer using HP-GL format. 

Control characters are output in HP-GL format, a language specifically 
defined for plotters, yet also supported by some printers. 

In most cases printers have to be enabled to interpret HPGL information 
by a sequence. This prolog is provided in a prolog file with the name 
GL_PRO.LOG. There is also a file with the name GL_EPI.LOG for the 
epilog. These files are located in the UPL\REF directory and may be 
changed by the user. For each character to be sent the files contain 1 - 3 
(ASCIl-) characters with following space interpreted as 1 Byte in decimal 
notation. As example the files HPLU3_P.LOG and HPLJ3_E.LOG are 
delivered which initialize and reset the printer laserjet3 as desired. 

All files mentioned can be found in the subdirectory \UPL\REF. 


Screen hard copy to a printer using PostScript format. 
Screen hard copy to a file using PostScript format. 
Screen hard copy to a file using encapsulated PostScript format. 


Colors and line styles for PostScript Outputs see 2.14.4.1 PostScript 
Configuration File PS.CFG 
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CURVE 


Printname 


drivername 
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(With Destin PLOTTR/HPGL, FILE/HPGL, PRINTR/HPGL, PRINTR/PS, 
FILE/PS and FILE/EPS only) 


The complete screen contents is output, including all labels and cursor 
displays as well as the curves/bargraphs with scales. In part-screen 
graphics mode, the display of the current measured values and a panel 
are additionally included. The softkeys and operator guidance line are 
masked out and replaced by date, time and R&S logo. 


The curves/bargraphs including the scales and scale labels are output, 
however not the cursors and other labels. 


The curve(s) displayed on the screen are transmitted only, thus reducing 
the time required for output. 


Note: _ /f the 3-panel display is selected, an UPL PostScript copy is not 
prepared for CURVE/GRID and CURVE (empty space) as this 
display does not contain a trace. 


Default: SCREEN 


(With Destin PRINTR/SPC only) 


For most laser and ink-jet printers as well as for dot-matrix printers with 9 
or 24 pins, a printer driver can be selected as described below which 
converts the internal graphics (pixel-) format into control characters for 
the connected printer with graphics capabilities. 

To print out in colour, select the appropriate colour printer (colour). 
Otherwise select the type (B/W). The R&S PDN printer corresponds to 
the type Fujitsu DL 2000 series. 

lf the new printer drivers, version 2.11 and later are used, it is possible 
that the size of figures printed out will be different than they previously 
were. The size of the print-out can be set by selecting a different 
resolution with the new command Pm Resol and the commands X 
Scaling and Y Scaling. The size of the print-out can be read out in cm 
with Prn Width and Prn Height. Because it is possible that a changed 
resolution Prn Resol can change the background colour of the frame of 
the GRAPH panel and of the measurement result display field such that 
any text no longer stands out enough, the colour of the background can 
be switched to white using the new command Frame Col. 


Printer O (default printer) has a particular meaning. It represents the 
printer which the user selected last. Loading a setting from file (SETUP) 
does not overwrite the type selected by the user, if this printer 0 is set in 
the setup. 


Note: Printing is performed in the background while the UPL is 
already carrying out further measurements. To speed up the 
output, stop the measured value output or the sweep using the 
STOP/CONT key. 
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(Only with Destin = PRINTR/SPC, FILE/PCX, PRINTR/PS, FILE/PS, 
FILE/EPS) 


Selecting the background colour of a GRAPH panel frame and the 
measurement result display for printing out the display contents or 
copying them to a file. 


WHITE should be selected if a grey background is too dark for easy 
reading. 


| WHITE 


Colour defined in files. 

Destin = PRINTR/SPC, FILE/PCX 
Colour No. 2 (backgrnd frames) defined in files 
UPL\REF\PRN_BW.PLT (BW printer) or \UPL\REF\PRN_CL.PLT 
(colour printer) is used. 

Destin = PRINTR/PS, FILE/PS, FILE/EPS 
The colour information for the frames of the GRAPH panel is taken 
from the PostScript configuration file \UPL\REF\PS.CFG, key word 
“Background Frame Color" . 


FILE DEF 


Default: WHITE 
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UPL Printing / Plotting / Storing the Screen Contents 
Comment (Only with Destin PRINTR/SPC, PRINTR/PS, FILE/PS, FILE/EPS) 
& Defines if a comment is to be printed together with the screen contents. 
ON Destin = PRINTR/SPC: 
After pressing H COPY (CTRL F8), a selection box appears with the 
following options: create comment, edit comment, and generate 
screen hardcopy. 
Destin = PRINTR/PS, FILE/PS, FILE/EPS 
Pressing the HCOPY key causes a window to be opened, where text 
can be entered or edited and a selection can be made whether the 
text should be inserted as a headline (TITLE) above the UPL plot or 
as a comment (SUPPLEMENT) below: 
Hardcopy / Comment 
Edit Comment 
New Comment 
Comment 
As TITLE 
As SUPPLEMENT 
CANCEL 
Choose with ENTER! 
TITLE and SUPPLEMENT cannot be entered simultaneously. 

- Two text lines in Times New Roman Bold are reserved for the TITLE. 
A variable number of text lines (5 to 28) in Times New Roman can be 
entered aS a SUPPLEMENT, depending on the orientation 
(PORTRAIT | LANDSCAPE) and the selected number of plots per 
page (Plots/Page). (See gray areas in the drawing under plots/page 
further down). 

OFF After pressing H COPY, a screen hardcopy is generated without a 

comment. 

Default: ON 

Left Mrgn (Only with Destin PRINTR/SPC) 

| Margin of a hard copy 
Specified range: 0 to 80 characters 
Note: Not all printers support the positioning of the graphics printout! 
Default: 10 

= 
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Prn Resol 


LOW 


MEDIUM 


HIGH 


| X Scaling 


Y Scaling 


eee 


Orientatn 


LANDSCAPE 


PORTRAIT 
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(Only with Destin PRINTR/SPC) 

Whether a resolution can be set and which one depends on the printer 
used. The resolution affects the size of the printing format. The actual 
size of the printing format is shown in the lines Prn Width and Prn 
Height. 


Low resolution (e.g. 75 dpi) 
Medium resolution (e.g. 150 dpi) 
High resolution (e.g. 300 dpi) 


Default: HIGH 


(Only with Destin PRINTR/SPC) 

Each printer has a specific resolution in dots/inch of the X and Y axes 
which, in conjunction with the screen resolution, may not always yield a 
suitable print format. To obtain a well-balanced ratio for the X and Y axes 
and to make optimum use of the available sheet area, some printers 
require scaling of the X and Y axes (preferably in integer multiples), as 
well as the assignment of a suitable print format (landscape or portrait). 


Note: | When using non-integer multiples, pixels are suppressed or 
printed several times, which may degrade the quality of the 
hardcopy. 

The actual size of the printing format is shown in the lines Prn Width and 

Prn Height. For an orthomorphic projection, a width/height ratio of 

640/435 = 1.47 must be set. 


Specified range: 0.1 to 10 for X and Y axes 


(Only with Destin PRINTR/ SPC, PRINTR/PS, FILE/PS and FILE/EPS) 


= Horizontal format 


= Vertical format 


Note: PostScript printouts (up to 6 pictures/page) are automatically 
placed optimal with no regard to selected orientation; see 
Plots/Page below! 


Default: LANDSCAPE 
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UPL Printing / Plotting / Storing the Screen Contents 
Color (Only with Destin PLOTTR/HPGL, FILE/HPGL, PRINTR/HPGL, 
PRINTR/PS, FILE/PS and FILE/EPS) 
ON Destin = FILE/HPGL: 


Information is stored in colours in the file referred to as "Filename’”. 


Destin = PLOTTR/HPGL, PRINTR/HPGL: 
Relation of colors to color pens see 2.14.2 Output in HP-GL Format 


Destin = PRINTR/PS, FILE/PS and FILE/EPS 
Information, which scan or which line will be painted in which color, in 
which line style and in which line width, is taken from. file 
C:\UPL\REF\PS.CFG (see 2.14.4.1 PostScript Configuration File 
PS.CFG). 


OFF Destin = FILE/HPGL: 
Information is stored in black-and-white mode in the file referred to 
as "Filename". 


Destin = PLOTTR/HPGL, PRINTR/HPGL: 
Only one color pen is used. 


Destin = PRINTR/PS, FILE/PS and FILE/EPS: 
Curves, bargraphs and linegraphs in gray shades. Information, which 
scan or which line will be painted in which shades of gray, in which 
line style and in which line width, is taken from _ file 
C:\UPL\REF\PS.CFG (see 2.14.4.1 PostScript Configuration File 
PS.CFG). 


Default: OFF 
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Filename | 


1078.2008.02 


(with destinations FILE/PCX, FILE/HPGL, FILE/PS and FILE/EPSonly) 


Filename under which the PCX, HPGL or PostScript information is 
stored. 


Destin = FILE/PCX 
A PCX file with the extension *.PCX is created under the specified file 
name. 


Destin = FILE/HPGL 
A HPGL file with the extension *.GL is created under the specified file 
name. 


Destin = FILE /PS: 
A PostScript file with the extension *.PS is created under the 
specified file name. This file can be sent in DOS (e.g. copy 
TEST.PS PRN:) to a PostScript printer. 


Destin = FILE /EPS: 
An Encapsulated PostScript-File with the extension *.EPS is created 
under the specified file name. It differs from a *.PS file only in the first 
and second line (printed in bold in the example below): 


Example: 
%!PS-Adobe-3.0 EPSF-3.0 
*%%BoundingBox: 45 205 559 733 


The BoundingBox contains information about dimensions and position 
of the image in the PostScript default coordinate system in pixels 
(one pixel = 1/72 inch = 0.35 mm) and informs the program executing 
the image integration on the size and position of the plot. 

Data 45 205 559 733 from the above example specify the 
X and Y coordinates of the bottom left-hand and top right-hand corner 
of the plot in the PostScript default coordinate system. 


To avoid this name having to be entered in the OPTIONS panel every 
time a printout is triggered, the user is queried on storing a file under the 
name of an already existing file, whether 


e this file should be overwritten as from now (without any further query), 
e the file should not be stored (and therefore not overwritten), 
e anew file name should be generated by an automatic increment of 
the (end) number of the file name displayed in the OPTIONS panel. 


Notes on automatic increment: 


e If the name does not contain a number, one number is added 
(starting with 1). 

e If the filename contains at least one number, the numbers are 
considered spacers and incremented as long as there is no filename 
overflow (new filename contains more characters than the original 
one). 

e When the last possible number is exceeded, an error message is 
output. 


Examples for automatic increment: 


SCREEN.PCX -—» SCREEN1.PCX Soa SCREENS.PCX 
SC1BW.PCX — SC2BW.PCX as SC9BW.PCX 
SCO6COL.PCX + SCO7COL.PCX LS SC99COL.PCX 
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IEC BUS 


IEC Adr 


Prn Width 


Prn Height 


Paper Size 


Lr 
Lee 
| ere | 
ae 


LETTER 
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(With Destin PLOTTR/HPGL, PRINTR/HPGL and PRINTR/PS only) 
Select the interface for HP-GL output. 


The printer is connected to the serial COM2 interface (RS-232). Data 
transmission parameters for transmitter (UPL) and receiver (printer) must 
be identical. The parameters are set in the UPL with the COM2 
PARAMETER commands in the OPTIONS panel and on the printer 
normally by means of slide switches. 


Some plotters and most of all printers can also be operated using the 
(parallel) printer interface. This setting is required especially for laser 
printers with HP-GL interpreter or PostScript printer. 


Some plotters and printers offer an IEEE-Bus interface. The bus address 
of the plotter/printer is set with the subsequent menu line 
NEC Adr.' 


Default: COM2 


(With Destin PLOTTR/HPGL or PRINTR/HPGL only, if ‘Plot on = IEC 
Bus' is selected) 


IEEE-Bus address of plotter or printer connected. 

(Only with Destin PRINTR/SPC, display function only) 

Width of the printing format in cm. 

An orthomorphic projection of the printing format results when the 


width/height ratio is 640/435 = 1.47 (435 is the height of the printing 
format in pixels without the softkey row). 


(With Destin PRINTR/SPC, display function only) 
Height of the printing format in cm. 


(With Destin = PRINTR/PS, FILE/PS or FILE/EPS only) 

Paper format 

The UPL plots are optimally positioned for paper format A4 (21 cm * 29.6 
cm) and made up of 600 * 845 pixels (one pixel = 1/72 inch = 0.35 mm) 
in the PostScript default coordinate system. 


The UPL plots are optimally positioned for paper format LETTER (21.6 
cm * 27.9 cm) and made up of 617 * 797 pixels. 


Default: A4 
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Plots/Page | 


HCOPY 


(CTRL F8) 


Number of UPL plots to be positioned on a PostScript page. 


When two or more UPL plots (Plots/Page2 2) are printed on a page, the 
HCOPY key opens up a window where the page to be printed and the 
positions of the UPL plots are displayed: 


Collecting images to file 


The requested number of images is not 
yet reached. 


How to proceed? a 


CONTINUE FINISH 


CANCEL L_| ed 


J 


Filled-out box: the image has been already positioned 
Hatched box: this image is being processed 
Empty box: these images remain to be positioned 


This window also allows the PostScript output to a printer or file to be 
aborted. Already positioned images are retained. 


Automatic positioning, depending on paper orientation: 
Orientatn = PORTRAIT 


Specified range: 1to6 
Default: 1 


lf Comment OFF is selected, pressing H COPY triggers a hardcopy 
without comments. 


If Comment ON is selected, a dialog box opens after H COPY has been 
pressed. It is then possible to create a new comment for the printout, to 
edit an existing one or to actually trigger the hardcopy. In this box it can 
also be decided whether the hardcopy should be printed 

e with or without comment 


e with or without form feed. 


Note: With form feed suppressed, several screen copies may be 
printed on the same page. 

While a print procedure is in progress, pressing H COPY opens a dialog 

box where the printer output can be stopped or continued. A new screen 

copy can only be started after the previous one has been either 

terminated or aborted. 


There are 4 kinds of outputs available; the user can determine the colour representation in different 


ways: 
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2.14.1 Screen Copy to Printer (pixel-oriented) =, 1H / 


If dialog or selection boxes are active on the screen, their content is printed too. Thus particularly error 
messages or help texts can be printed. 

Besides, an additional comment of max. 1500 characters can be entered via a dialog box and also 
printed out. This comment ts also stored as additional file under the same name but with the extension 
".CTX" when a COMPL SETUP is stored and loaded, too, when this setup is loaded. The comment file 
can be edited using a text editor. 

Specify the type of device used for printout of the hard copy in the OPTIONS panel. Activate this panel 
by pressing the OPTIONS key or key combination ALT-O on the external keyboard. 


If display of the cursors and their associated values in the display fields is not desired, the pointers can 
be switched off. Select OFF in the softkey menu under *-cursor and o-cursor. 


Starting a screen copy: 


Press the H COPY key (or CTRL-F8 on the external keyboard) if no printout is in progress. UPL 
requires a few seconds to prepare the screen copy and then continues with the measurements while 
printing is taking place in the background. 


Different dialog boxes may be displayed when the hardcopy key is pressed: 


e "Printer not ready" (error message): 
The connected printer is not switched on, it is OFF-LINE or the printer is not connected at all. After 
eliminating the fault, hardcopy can be restarted. 


e “Hardcopy already in progress!": 
A screen copy is being made. Prior to starting a hardcopy the previous procedure must be 
terminated or interrupted. 


e "Hardcopy / Comment". 
A comment or form feed can be added to the screen copy. If this is not desired, the dialog box can 
be blanked by selecting “Comment OFF" in the OPTIONS panel. 


Speeding up a Screen copy: 


A hardcopy is in progress in the background while the UPL continues with the measurements. Copying 
can be speeded up by stopping the result output or sweep with the STOP/CONT key. 


The print command can be output via remote control using the HCOPy:WAIT command. In this case 
printing is performed in the foreground and the time required for printing only depends on the speed 
and the buffer size of the printer. The program is continued when the printing procedure is terminated. 
This mode is recommended when several copies are to be made in succession as in this case it can be 
ensured that a new copy is only started after the previous one has been completed. 


Aborting a screen copy: 


A stroke of the H COPY key during printing opens a dialog box with the aid of which the current copy 
procedure can be stopped. Printing is stopped while the dialog box is displayed on the screen. 


e If the procedure is aborted before the actual printout is started, i.e. during its preparation, the printer 
output is not started. 

e If the procedure is aborted while the printout is in progress, all characters sent to the printer before 
the stop will be printed. The printout of these characters, which are already in the printer buffer, can 
only be stopped at the printer itself, i.e. by switching the printer off. 
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Colour handling 


Pixel-oriented data on printer via printer driver for ,e.g., a hard copy of screen 

Colour printers use another colour system than the screen (additive colour system red, green, blue with 
screen in contrast to subtractive colour system, e.g., cyan, magenta, yellow and black with printers). 
Also, the print-out of a yellow curve on a black background on white paper leaves something to be 
desired. Therefore, the colours are converted and can be adapted to user requirements. The desired 
colour for each of the 16 possible colours is read from the file PRN_CL.PLT, which can be edited by 
the user. 

The only way to utilize shades of gray for differentiation purposes on black and white printers is to 
leave out individual points. This process, which is called dithering, is controlled by the file 
PRN_BW.PLT. The file contains cells of 8 x 4 points for each "gray" pen and can also be changed by 
the user to meet his needs. The colour 10 (Trace B) is dithered only, if the printer resolution exceeds 
one printer point per screen pixel. 

Both files described above are located in the directory \UPL\REF and contain a description of their 
contents in the form of comments. 

The colour No. 2 is used for the background of the frames and is drawn light-gray on the screen. If the 
black inscription does not contrast enough with this background, the latter can be set to WHITE using 
the command FrameCol. The colour specified in the file is no longer used, as is the case with selection 


of FILE DEF. 
ney ea 
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2.14.2 Output in HP-GL Format { XE "HP-GL-Format" } 2-14.27 


Vector-oriented outputs in HP-GL format are usually output to plotters (Destin = PLOTTR/HPGL), 
however some laser printers also support the HP-GL format (Destin = PRINTR/HPGL), e.g. for plotting 
measurement traces. The output data can be filed, too (Destin = FILE/HPGL). 


The colours for screen output and the assignment of the plotter pens can be looked up in the table 
below: 


Table 2-38 Colours of screen output and assignment of plotter pens 


Function/ type UPL-LCD UPL colour monitor Plotter pen Recommended colour 


Trace A 


Trace B 


light red (thin line) 


Prior to output of the HPGL data and vectors an initialization sequence is transmitted to the drawing 
device at the selected interface or to the file. With plotters, this sequence may be the information about 
P1/P2 points (sheet or drawing size) or on the sheet format (portrait/ landscape). Printers usually 
require an initialization sequence to be able to interpret HPGL information. If Destin = PRINTR/HPGL 
is selected this sequence is loaded in a prologue file designated GL_PRO.LOG. There is also an 
epilogue sequence, which is designated GL_EP|.LOG. These files are stored in the UPL/REF directory 
and can be modified by the user as required. They contain, for each character to be sent, 1 to 3 
(ASCII) characters followed by a blank. This sequence is interpreted as 1 byte in decimal notation. 
HPLJ3_P.LOG and HPLJ3_E.LOG are supplied as sample files for initialization and reset of Laserjet3 
printer. All files referred to are included in the \UPL\REF directory. 


2.14.3 Output in PCX Format { XE "PCX-Format" } PF he ie 


Outputs in PCX format to file for further processing in other programs (Destin = FILE/PCX).. 


The PCX file format contains a palette information. In this version used by UPL it consists of 16 
entries, which assign the 16 colour types one colour, each, by means of indicating the respective red, 
green and blue portions. With black/white printout (Color OFF), only 16 black/gray/white hues are 
assigned. These palettes are filed in the UPL\REF directories under the names PCX_BW.PLT and 
PCX_CO.PLT. They can be edited by the user if other colours are required. The files contain 
comments indicating which pen is used for which colour. 

The colour No. 2 is used for the background of the frames and is drawn light-gray on the screen. If the 
black inscription does not contrast enough with this background, the latter can be set to WHITE using 
the command FrameCol. The colour specified in the file is no longer used, as is the case with selection 
of FILE DEF. 
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2.14.4 Output in PostScript Format { XE "PostScript-Format" } A144. 4 


Outputs in vector orientated PostScript format on a PostScript capable printer (Destin = PRINTR/PS) 
or on file for further processing (Destin = FILE/PS) or integration into other programs (Destin = 
FILE/EPS). 


PostScript is a frequently used graphics format for use with high-quality terminals, e.g. laser printers. 
The PostScript format implies a complete programming language with commands permitting a high- 
quality graphics hardcopy to be made irrespective of the printer type, provided the printer is equipped 
with a PostScript option. 


Upon a stoke of the HCOPY key, UPL generates a plot of the screen content or of parts thereof with 
the aid of suitable PostScript commands. These commands are sent to the PostScript printer either 
directly or via the LPT1 or COM2 interface, or they are stored in a file (*.PS) which may be processed 
by users familiar with PostScript and viewed on the screen of a PC with the aid of a previewer. 

This procedure should be adopted in the development phase of the PostScript copy to save paper and 
toner. 

An Encapsulated PostScript file (*.EPS) can also be created. This file allows the UPL plots to be 
integrated into another PostScript file, document or graphics representation (see section 2.14.4.2 
integrating and Output of PostScript Files). 


Frequently used previewers are GhostScript, GhostView and GSview. They are available as free- 
ware on the Internet under the address http://Awww.cs.wisc.edu/~ghost/. 


Up to 6 different UPL plots including head line or comments can be stored in a PostScript file 
according to a fixed pattern, format A4 or LETTER, PORTRAIT or LANDSCAPE, colour or 
monochrome print and the desired screen section being selectable. 

PostScript settings are done in the OPTIONS panel: 

Information about traces and lines to be printed and colour/shade of gray, line pattern and line width to 


be used can be seen in the PostScript configuration file PS.CFG (see section 2.14.4.1 PostScript 
Configuration File PS.CFG). 


Overview of PostScript commands in the OPTIONS panel: 


SCREEN HARD COPY ---- 


Destin PRINTR/PS Output of PostScript format to printer 
FILE /PS Output of PostScript format to file (*.PS) 
FILE /EPS Output of Encapsulated PostScript format to file (*.EPS) 
Color ON | OFF 
Copy SCREEN | CURVE/GRID | CURVE 
Comment ON | OFF 
Paper Size A4 | LETTER 
Orientatn LANDSCAPE | PORTRAIT 
Plot on COM2 | LPT1 For Destin PRINTR/PS only 
Plots/Page 1...6 
Filename A:\UPL.PS For Destin FILE /PS only 
A:\UPL.EPS For Destin FILE /EPS only 
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2.14.4.1 PostScript Configuration File PS.CFG 2-144. 1 


The PostScript configuration file C:\UPL\REF\PS.CFG is a text file which contains all information about 
colour, gray level, line width and jine pattern for 

e curves of TRACE A (Scan 1 to 17), 

e curves of TRACE B (Scan 1 to 17), 

e limit curves (upper, lower) 

e Y grid (low, medium and high priority) 

e X grid (low, medium and high priority) 


With logarithmic scales the grid line priority 


"high" has the values ..., 0.1, 1, 10, ..., 
"medium" the values ..., 0.5, 5, 50, ... and 
"low" is used for all other lines. 


With linear scales the assigned grid line priority depends on the start and end value of the scale and is 
therefore difficult to predict. 


The file has to be edited with an ASCII! editor in the DOS operating system. 


Several comment lines in the header of file PS.CFG inform on permissible line patterns, colours, gray 
shades and line widths. 
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Example of a PostScript configuration file PS.CFG 


# The following linestyle strings are available: 
¢ =<—-=-= or ee no eA eae ; = 
# 

# The following color strings are available: 
# red, green, blue, yellow, magenta, cyan, 
# black, gray9, gray8, gray7, gray6, gray5, 
# gray4, gray3, gray2, grayl, white 

# 

# The following gray levels are available: 
# 0.0 (black) ... 1.0 (white) 

# 

# The following width values are available: 
# Values > 0.0 

# 

# 

GR Line -------~= 

# Style Color Gray Width 

TRAC A 

Scanl: —___., | fel Bon. 18 

Seangs 9 <«#=<--= green Qa?" 8 

Seands 168s blue ¢.3. 1.4 

Scan4:; s-.7.> Gyan 65472:0 

Scan5: =------ magenta 0.5 1.0 

TRAC B 

Saanis ~©*==--—- green 0.1 21.0 

[Scan2s; ----=-- grayl i ge ee 

Beams: jess gray2 O53 fo8 

Scand: s-=.- graya 0.4 -2..0 

Sean5: ------ gray4 @.5 120 

LIMIT LINE 

Unpeaes idape yellow 0.4 2.5 

LOWOPs x. --lks yellow 0.4 2.5 

GRID Y 

Priority lows 8 <::s8 blue Pea 2.0 
Priority medium: ...... blue Cet dee 
Priority high: --.-.- blue Ore B50 
GRID X 

Priority tows i..ce5 red Om. 120 
Priority medium: ...... red O.4 26 
Priority highs ...... red Oe dG 

g color gray 

# r 

BACKGROUND 


The expressions printed in bold are keywords required by the UPL for the search of parameters under 
Style, Color, Gray and Width. The parameters must be in the same line as the keyword and separated 
by at least one blank. Only the lines required for creating the PostScript format must be available. 
Faulty or missing entries are recognized when the file is accessed and in this case an error message is 
output on the UPL screen. 


The following can be selected: 

Style: 4 line patterns 

Color: 17 colours and shades of gray for a colour PostScript copy (Color = ON) 
Gray: Any number of gray shades for a monochrome PostScript copy (Color = OFF) 
Width: Any number of line widths 
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2.14.4.2 Integrating and Output of PostScript Files A AHH DX 


Integrating PostScript files in word processing and design programs 


The EPS files created by the UPL are particularly suitable for integrating PostScript files in word 
processing and design programs. Most of these programs cannot interpret the contents of an EPS file. 
As a rule they show a frame with or without diagonal lines, or a light-gray rectangular with the name of 
the EPS picture is displayed instead of the drawing. However, the EPS file is completely and correctly 
printed out. 


To get an idea of the picture content in word processing or design programs, a coarsely rastered bit 
map can be inserted in the EPS file. The bit map can be evaluated and displayed by some user 
programs without interpretation of the EPS file. 


For this purpose a bit map has to be inserted into the EPS file generated in the UPL. The picture in the 
EPS file is in the form of a hexdump. The free-ware program GSview mentioned before is particularly 
suitable in this case. 


Example: 
After the start of GSview, the name of the EPS file into which the bit map should be integrated is 
entered under File - Open. Under Bearbeiten - EPS Vorschau einfiigen (Edit - Insert EPS 
preview) a selection of graphics formats for creating the bit map is displayed, e.g. Windows 
Metafile. Subsequently the name of the EPS file with bit map is specified. 


An EPS file with a bit map thus generated can be integrated in Microsoft Word 6.0, for instance, where 
the bit map is displayed in the Word document. 


Example: 
After starting the Windows program Microsoft Word 6.0, a window is opened with Einfligen - 
Grafik (Insert - Graphics), where the file type Encapsulated Postscript (*.EPS) and the file name 
of the EPS file to be inserted are selected. 
The bit map is now displayed in the document. With File Print... the PostScript picture (not the bit 
map) is printed with the highest possible resolution, provided the correct PostScript printer driver is 
installed (see "Printout of PostScript files"). 


The Windows graphics program CorelDRAW 5.0 is able to directly interpret and display an EPS file of 
the UPL: 


Example: 
File - Import - Aufzulistender Dateityp (file type listed) - PostScript (Interpreted) (*.eps, *.ps) 
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Printing PostScript files: 


lf a PostScript printer is available, EPS files can be directly printed, e.g. with command "copy 
SCREEN.EPS prn:" in DOS. Under Windows a printout at this low level is not possible. Here it is 
advisable to integrate the EPS file as described in a word processing or design program, a graphics 
program or in GSview with subsequent printout. 


For printing EPS files that have been integrated in a word processing or design program, or *.PS or 
“EPS files loaded with GSview, an appropriate PostScript printer driver should be installed. 
It is not sufficient to just connect a PostScript printer; a suitable PostScript printer driver should also 
be available. 


Without an adequate printer driver being installed, Windows does not know that a PostScript printer is 
available and only an empty frame or, if a bit map is integrated in the EPS file, a coarsely rastered bit 
map is printed. 


To obtain a true PostScript hardcopy, a Postscript printer driver is indispensable, e.g. printer driver 
“HP LaserJet 4/4M PostScript" for HP laser printer LaserJet 4 Plus. 
Only in this case the original EPS file will be printed with the highest possible resolution. 


Installation of a new printer driver under Windows 3.11: 
Main group - system control - printer - add printer 
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2.14.5 Output of Measurement Traces and Lists 22f4 5 


The following menu item is available in the OPTIONS panel under the heading PRINT. 


The measured values and other block data are output to printer as numbers (in ASCII code) using this 
key (immediately executed, the H COPY key need not be pressed). 


| Type The first column contains the data selected in the following. The values 
which would be on the X-axis with Curve Plot, usually the swept values, 


are contained in the second column. 


OFF Function is off. 
TRACE A Prints the measured values selected for TRACE A (or TRACE B) in the 
TRACE B DISPLAY panel. Also, units (and reference values, if any) are taken over 


from the DISPLAY panel. 


EQUALIZATN Prints the values of the equalization table. 

LIM REPORT Prints only values exceeding the limits. Limit check must be activated. 

DWELL VALUE Prints the values for the sweep dwell time. 

LIM UPPER Prints the upper limit curve. 

LIM LOWER Prints the lower limit curve. 

X AXIS Prints the values of the X-axis only. 

Z AXIS Prints the values of the Z-axis only. 

TRACE A+B Prints both traces next to one another. The X-axis is output in the 3rd 
column. 
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2.15 Setting and Displaying Auxiliary Parameters 4.15 
(OPTIONS Panel) 


Activate the OPTIONS panel by pressing the OPTIONS key (UPL front panel) or key combination 
ALT-O (external keyboard). The panel is displayed on the right side of the screen. 


2.15.1 Selecting the Remote-Control Interface (IEC/IEEE Bus/COM2) 


__ Remote via | Defining the interface for UPL remote control. 
The selection only affects the talker/listener mode but not the controller 
mode (e.g. via Automatic Sequence Controller UPL-B10). 


1EC BUS Remote control via the built-in |EC/IEEE-bus interface. 


COM2 Remote control via the serial COM2 interface. Interface parameters are 
defined further down in the COM2 PARAMETER menu. 


Note: UPL uses 2 serial interfaces (9-pin). 
COM1 is not used by the instrument software and available for 
user applications (e.g. mouse). 
CON2 is generally reserved for the instrument software (remote 
control, plotter control). In the event that it is used for user- 
specific applications make sure that it is not defined as a 
remote-control or plotter interface by a device setting, not even 
———— for a brief period of time. 


UPL IEC adr Defining the IEC/IEEE-bus address for the UPL to an IEC/IEEE bus. 


Displayed only when “Remote via IEC BUS" has been selected. 
Application: see 2.17 Connecting External Devices 


Note: The IECHEEE-bus address set or selected on UPL start-up 
remains unchanged when a setup or a default setup is loaded. 


Specified rangeO to 31 
Default: 20 


Unit : none 


COM2 PARAMETER 


Defining the parameters for the serial COM2 interface. The parameters set here apply to remote control 
and hardcopy printout on a plotter on which the COM2 interface is selected. The parameters 
determined here comply with those of the connected instrument (host computer or plotter). 


The following parameters are standard setting for the COM2 interface of the UPL: 
9600 baud, even parity, 7 data bits, 1 stop bit. 
These standard parameters are set upon UPL switch-on when the BACKSPACE key is pressed 


(loading the DEFAULT setup), UPL -d is entered at the DOS level or after (re)installation of an UPL 
software. 


The COM2 parameters set upon UPL start-up or selected by the user remain unchanged when a setup 
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or the default setup is loaded. Thus it can be ensured that interface parameters having to comply with 
those of the connected instrument are not inadvertently overwritten. 


Note: Interface parameters should not be changed via the COM2 remote control. 
COM1 parameters can only be changed with the DOS command MODE at the operating 
system level. This can be done: 
e by changing the AUTOEXEC.BAT file, 
e after quitting the UPL with the aid of the SYSTEM key, 
e after execution of the SHELL command in the automatic sequence controller (UPL-B10). 


Further information on baud rate, parity, data bits and stop bits can be obtained from the UPL online 
help or the DOS help at the operating system level with command HELP MODE under section 
“Configure Serial Port". 


| Baud Rate Transmission rate in baud (bits/s) 


2400 Baud 
3600 Baud 
4800 Baud 


7200 Baud 
9600 Baud Default setting: 9600 baud 


19200 Baud 
38400 Baud 
56000 Baud 


Parity check 
Switching off the parity check 
Check for even parity (default setting) 


Check for odd parity 


Data Bits Number of data bits 
7 Default setting: 7 
8 

Stop Bits Number of stop bits 
{ Default setting: 1 
2 


— 


1078.2008.02 2.353 E-6 


Ald 


Selecting the Remote-Control Interface UPL 


Handshake 


RTS/CTS 


XON/XOFF 


ere 
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Type of synchronization 


Handshake between UPL and controller via RTS and CTS lines (default 
setting). 

This is the simplest handshake procedure and probably the most used 
one in practical applications. The intelligence for a _ proper 
communication between controller and UPL is provided in the RS-232 
interface ICs and the driver programs so that the user need not prepare a 
respective software. 

Suitable RS232 connection cable for RTS/CTS handshake between 
controller and UPL see 3.17 Remote Control via RS-232 Interface 


Software handshake between UPL and controller. This procedures uses 
the control characters XON and XOFF (ASCII character DC1 = 11 hex 
and DC3 = 13 hex). If the UPL is temporarily unable to receive control 
commands or data (trace data), it sends the XOFF code. When ready 
again to receive, it sends the XON code. By providing an adequate 
software the user has to ensure that the controller does not send data 
when the UPL has signaled with XOFF that it is unable to process data. If 
the UPL sends data to the controller (measurement results, trace data, 
query responses) and the controller is temporarily unable to receive 
them, it sends XOFF. The UPL stops data transmission which is 
continued only after the controller has sent an XON. 

Suitable RS232 connection cable for XON/XOFF handshake between 
controller and UPL see 3.17 Remote Control via RS-232 Interface 
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2.152 Beeper On/Off 


Beeper 


A brief audible warning is output in the case of error messages, when 
specified ranges or limits are exceeded and at the end of sweeps. 


Beeper switched off. 


2.15.3 Keyboard Settings 2-15,5 


The settings refer to both the UPL front panel and the external keyboard (if available). 


Rep rate (Repetition rate) 


Number of generated key codes per second (unit: Hz) with repetitive 


triggering. 
Specified range: 0 (no repetitive triggering) to 50 Hz 
Default: 10 Hz 
Rep delay (Repetition delay) 

Time delay until repetitive triggering responds 
(Unit: s). 
Specified range: 0.25 to 1.0s 
Default: 0.5s 

2.15.4 Language of Help Texts Ailsa. 


Language Selecting the language used for online help. Key functions of the 
external keyboard remain unchanged but they can be changed for 


instance via the auxiliary program BOOTSET.BAT. 


Note: The selected language is not changed when a setup or default 
setup is loaded. 


ENGLISH Help texts are displayed in English 


Help texts are displayed in German 


GERMAN 


The external keyboard functions are assigned with the aid of various 
AUTOEXEC.BAT files generated through copying with the auxiliary 
program BOOTSET.BAT. 

For UK, AUTOEX_E.BAT and for GR, AUTOEX_D.BAT is copied to 
C:\\AUTOEXEC.BAT. These files then call up the configuration file 
C:\UPL\USERKEYB.BAT where the standard keyboard assignment can 
be overwritten or further user-defined actions performed. 
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2.15.5 Display Settings 9715S, 5 


Extern disp 


(External Display) 


Display on the built-in LCD screen only. 

Note: With model UPL-66 this menu item is ignored and COLOR set 
instead. Otherwise there would be a risk of (inadvertently) 
selecting (eg by loading a setup with this setting) and switching 
off the external monitor switched off. In this case UPL could 
only be operated "blind". 


| INTERN ONLY 


Additional display on the external VGA monitor (see 2.17 Connecting 
External Devices); use a colour monitor for colour output. The display 
has been optimized for colour display, thus leading to reduced contrast 
quality on the built-in LCD screen. 


BOTH COLOR 


Additional display on the external VGA monitor (see 2.17 Connecting 
External Devices); the display mode (colour or monochrome) is adapted 
to the built-in LCD screen. Since the display has been optimized for the 
built-in LCD, the contrast quality is not reduced. 


BOTH AUTO 


Additional display on the external VGA monitor (see 2.17 Connecting 
External Devices), however only monochrome. The contrast quality on 
the built-in monochrome LCD screen is not reduced in this mode. 


BOTH BW 


2.15.5.1. Switching the Measurement Display ON/OFF Bit. Del 


Meas Disp (Measurement Display) 


Measured value and status displays are switched off. This increases the 
performance of the measurement routines. Sweeps are up to 15% faster. 
To be recommended for sweeps and FFTs if maximum performance is 
required. The status display reads the message 

"MEAS DISPLAY OFF" 

"Ctrl D to resume" 


The measured value displays are switched on, measured value and 
status display are activated. 


Note: The MEAS DISP OFF/ON states can be switched via an external keyboard using the key 
combination Ctrl D. 
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2.15.5.2 | Reading Rate of Measurement Results LIZ. A 
—_ Read Rate 
MAX SPEED Maximum output speed of measurement results 
6/S 6 measurement results / second 
3/S 3 measurement results / second 
1/S 1 measurement result / second 


Note: The setting is only effective in the measurement mode Continuous. With sweeps, start 
condition timechart and single triggered measurements, the measurement results are always 
output at maximum speed. 

The output speed over the IEC/IEEE bus is not influenced, and is always at a maximum. 


2.15.5.3 Resolution of Measurement Results 40 TS Se 
Read Resol | 
CHOICE ... A selection box appears after the SELECT key is pressed, in which the 


resolution of the measured value in trailing decimal places can be 
inputted for each measurement result window. 

0: automatic display of the trailing decimal places 

eo 1 to 4: 1 to 4 trailing decimal places, whereby the result may be filled 
out with zeros 


2.15.5.4 Graphics Display with Selectable Colours MIS 54 


When individual traces, trace groups (see section 2.9.3.3 Scan Count >1) and bars are displayed, a 
specific colour or shade of gray can be assigned to each trace or bar for easy distinction. Colour or 
shade of gray depends on the colour or monochrome representation selected under the menu item 
Extrn Disp (see section 2.15.5 Display Settings) . 

In addition a line pattern and line width can be assigned to sweep traces and trace groups. 

Settings for colour/shade of gray, line pattern, line width are made in the OPTIONS panel under 


DISPLAY 
TRACES COLOR/LINE —— 


The settings for colour and line pattern for max. 17 scans in channel A and channel B are stored in the 
self-explanatory text file C:\UPL\REF\TRCCOL.CFG. 

In exceptional cases this file can be edited using an ASCII editor in the DOS operating system, on the 
condition that positions and length (correct number of trailing blanks) of the text are not changed. 


Note: if the file has been destroyed by mistake, it can be newly created using commands 
Scan conf = DEFAULT with a default setting. 
All scans of TRACE A are green, those of TRACE B yellow, uninterrupted, narrow lines. 


The colour and line-pattern settings stored in this file are setup-independent and remain unchanged 
we when a Setup or the default setup is loaded. 
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Trace groups: 

For trace group display (see 2.9.3.3 Scan Count >1) a colour/shade of gray and a line pattern can be 
assigned to max. 17 scans in channel A and channel B (DISPLAY panel: Scan count 2 2). 

If more than 17 scans are displayed on the UPL, the 18th scan is assigned the colour and line pattern 
of the 1st scan, etc. 


Single sweep traces: 

If only one sweep trace is displayed in channel 1 and channel 2 

(DISPLAY panel: Scan count = 1), the colour/shade of gray and the line pattern specified under 
Scannr.A = 1 and Scannr.B = 1 will be assigned. Settings for Scannr.A/B = 2...17 are 
meaningless. 


Display of FFT, waveform and filter simulation: 

ANALYZER panel: 

FUNCTION = FFT | WAVEFORM | FILTER SIM 

For displaying the traces in channel 1 and channel 2 for the above-mentioned measurement functions 
the colour/shade of gray specified under Scannr.A = 1 andScannr.B = 1 is assigned. Assigning a 
line pattern is not useful and not performed. 

Settings for Scannr.A/B = 2...17 are meaningless. 


Bargraph for DFD, THIRD OCT and MOD DIST measurement: 

ANALYZER panel: 

FUNCTION = DFD | THIRD OCT | MOD DIST 

For a vertical bar display of channel 1 or channel 2 for these measurement functions, the colour/shade 
of gray specified under Scannr.A = 1 and Scannr.B = 1 is assigned. Assigning a line pattern is 
not useful and not performed. 

Settings for Scannr.A/B = 2...17 are meaningless. 


Bargraph display: 

The horizontal bars for BarA, BarB and BarX are displayed in the colour/shade of gray specified under 
Scannr.A = 1. Ifa limit violation occurs for one the bars (DISPLAY panel: LIMIT CHECK...) the 
colour/shade of gray changes as specified under Scannr.B = 1 . Settings for Scannr.A/B = 
2...17 are meaningless. 


PROTOCOL panel: 
Parameters are displayed in the colour/shade of gray specified under Scannr.A = 1, comments are 
printed as specified under Scannr.B = 1. Variable parameters are always printed in red. 


Result display: 
The six measured values in the result display are represented in the colour/shade of gray specified 
under Scannr.A = 1, if no display of trace groups has been selected (DISPLAY panel: Scan count 


2 2). 
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| Scan conf 


MANUAL 


DEFAULT 


AUTO COLOR 


AUTO LINE 


Scannr.(A) 
Scannr.(B) 


1078.2008.02 


Colour/shade of gray and line pattern for each scan number entered with 
commands Scannr.(A) and Scannr.(B) can be separately 
changed. 


Automatic assignment of colour and line pattern to 17 scans of Trace A 
and Trace B. All scans of Trace A are green, those of Trace B yellow, 
continuous thin lines. 


Automatic assignment of colours to 17 scans of Trace A and Trace B, 
GREEN, YELLOW, BLUE, CYAN, MAGENTA and WHITE being 
assigned repeatedly in exactly this order. BLACK, DARK GRAY and 
LIGHT GRAY are assigned to the monochrome display. 


Note: — If WHITE proves to be unfavourable for a scan because the 
limit lines are (normally) drawn in white, different colours can be 
assigned to these scans using the following commands. 


Automatic assignment of line patters to 17 scans of Trace A and Trace 
B, with the 4 thin line patterns , ooo gf Ore e and .-.-.- 
being assigned repeatedly in this order. 


Scan number 1 to 17, to which a colour/shade of gray or a line pattern is 
to be assigned using commands Color (A/B) and Line (A/B). 


lf the scan number 0 is entered, all 17 scans are assigned the same 
colour/shade of gray and the same line pattern, when command 


Color (A/B) 
or 
Line (A/B) 
is entered. 
Specified range: 0 to 17 
Default: 0) 
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Color (A) 
Color (B) 


GREEN 
YELLOW 
BLUE 
CYAN 
MAGENTA 
WHITE 


BLACK 
DARK GRAY 
LIGHT GRAY 


Line (A) 
Line (B) 
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UPL 
Assignment of colour/shade of gray to individual scans 
Colour of scan number specified with command 
Scannr. (A) 
or 
Scannr. (B), 
if colour display is selected using command Extrn Disp = BOTH 


COLOR. 


Shades of gray specified with command 
Scannr. (A) 


or 
Scannr. (B), 
if monochrome display is selected using command Extrn Disp 


Note: __ /f colour/shade of gray is selected while Scannr. (A/B) = 0, all 
17 scans will be assigned the same colour. To avoid this being 
done inadvertently, a query has to be confirmed before the 


command is executed. 


Line pattern for scan number specified with 


Scannr. (A) 
or 
Scannr. (B). 


Normal line width 


Triple line width 


Note: _ if line pattern is selected while Scannr.(A/B) = 0, all 17 
scans will be assigned the same pattern. To avoid this being 
done inadvertently, a query has to be confirmed before the 


command is executed. 
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2.15.6 Calibration 


| Calibration ANL | 


Zero Auto 


OFF 


ON 


ONCE 


Calibration GEN 


Low Dist 


Calibration DIG 


PhaseToRef 
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Dynamic offset calibration 


DC offset calibration of the A/D converter or analog board is OFF; the 
most recently valid calibration factors are used. 


Note: Calibration should be switched off for short periods only (e.g. 
for the execution of a sweep), as otherwise large measurement 
errors may occur. 
lf autorange is used for the measurement, "Zero Auto ONCE" 
should be called up before calibration is switched off to make 
sure that all ranges which may be required are calibrated. 


Cyclic calibration of the DC offset of the A/D converter or analog board 
for each voltage range separately. 


Note: Acyclic calibration is not performed while a sweep is running; it 
is delayed until the sweep is terminated or stopped. 


Immediate offset calibration of the A/D converter or analog board for all 
ranges. Then the setting returns to the previously selected menu item. 


Note: Only the currently selected analyzer instrument is calibrated. 


Displayed only when the low-distortion generator is fitted.Permits 
automatic calibration of low-distortion generator. 


Calibration of low-distortion generator inactive. 
Automatic calibration of low-distortion generator. Then the setting 


changes to OFF. 
Allowed only after an operating time of at least one hour. 


Displayed only with Jitter option UPL-B22 installed. 

Permits automatic calibration of digital Phase To Ref measurement and 
generation. 

Calibration of digital Phase To Ref measurement inactive. 


Automatic calibration of digital Phase To Ref measurement. Then the 
setting changes to OFF. 
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2.15.7 Version Display and Service Functions Bets. 7 


The version numbers of software, analog and digital hardware and of options are displayed in the 
OPTIONS panel. Released software options are marked by INST (installed). As these menu items 
cannot be edited, they cannot be selected by the cursor. 


VERSIONS 

SOFTWARE --------------------------------------- 
Software <version number> 
Setup <version number> 
CPU board <processor type> 
Anlg board <version number> 


Dig. board <version number> 


OPTIONS. ---------------2---22---n nnn nen nen een nnn 
B1 Low Dist < version number > 
B4 Rem Ctrl INST/-NA- 

B2 DigAudio <version number> 
U8 GSM DAI <version number> 
B5 Speaker <version number> 
B21 DA Prot INST/-NA- 
B22 DA Jitt INST/-NA- 
Bi0 SeqCtrl INST/-NA- 
B6 Coher INST/-NA- 
B33 ITU O33 INST/-NA- 


Any software, hardware or option which is not installed is marked by the letters -NA- (Not Available). 
Otherwise the version number is displayed for an installed hardware option or INST (installed) for a 
released software option. 


Software options are released by entering the instrument-specific installation key under the menu item 
"InstallKey"; the installation key comes with a detailed description. 


The service functions are also contained in the OPTIONS panel. They are given under menu item 
DIAGNOSTIC, protected by a password and not accessible to the user. 


Only one of the options B2 and U8 can be installed at the same time. 
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2.15.8 Transfer of Parameters (Parameter Link Function) AAG. F 


Param. Link "Parameter Link" offers the possibility of transferring generator and 


analyzer settings to another signal or test function or to another 
instrument. The corresponding selection box is opened by pressing the 
SELECT key. The selected options are marked by a tick, see next page. 


CHOICE... 


If a setting is made in UPL that enables the transfer of parameters in accordance with the options 
selected (marked with a tick), the user is prompted to confirm the transfer: 


Really Parameter Link? 


lf YES is entered, the parameter setting is transferred to the new signal function when the signal 
function is changed. For the transfer, a corresponding command line must exist and the setting to be 
transferred must be selectable for the old and the new function. 


Example: 
Parameter Link with switchover from 
RMS measurement function to DC measurement function 


Meas Time Meas Time 


AUTOFAST 
AUTO 

TRIGGERED 
VALUE: 


FIX 3 SEC 
VALUE: 


When switching from RMS to DC measurement mode, the setting VALUE: can be transferred. Transfer 
of the settings AUTO FAST, AUTO and TRIGGERED is not possible as these are not available for the 
DC measurement function. 

Numerical values are transferred only if a corresponding command line exists and if the unit for a 
value in question is available for the new function or instrument. Transferring values from an analog to 
a digital instrument and vice versa is therefore not possible, nor is it useful. If the range of values of 
the new function or instrument is limited so that it does not allow transfer of the value despite 
appropriate unit, the value to be transferred is set to the upper or lower limit value of this range. 
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Explanation of menu items of parameter link box 


Changing Gen Function keeps 

FUNCTION parameters 
When the signal function is changed, the settings of the old function are transferred to the new 
function. 


Changing Gen Instrument keeps 

Output Config. 
When an instrument is changed, the configuration settings (those relating to the generator 
outputs) are transferred to the new instrument. No settings will be transferred for changeovers 
made between analog and digital instruments. 


Changing Gen Instrument keeps 

FUNCTION + Parameters 
When an instrument is changed, the signal function and associated settings are transferred to 
the new instrument provided the signal function and settings are permissible for the new 
instrument. 


Changing Anl Instrument keeps 

FUNCTION parameters 
When the measurement function is changed, the settings of the old function are transferred to 
the new function. 


Changing Anil Instrument keeps 

Input Config. 
When an instrument is changed, the configuration settings (settings relating to the analyzer 
inputs) are transferred to the new instrument. No settings will be transferred for changeovers 
made between analog and digital instruments. 


Changing Anl Instrument keeps 

START COND 
When an instrument is changed, the START COND settings are transferred to the new 
instrument. 


Changing An! Instrument keeps 

INPUT DISP 
When an instrument is changed, the INPUT DISP settings are transferred to the new 
instrument. 


Changing Anl Instrument keeps 

FREQ/PHASE 
When an instrument is changed, the FREQ/PHASE settings are transferred to the new 
instrument provided that the function can be applied in the new instrument. 


Changing Anl Instrument keeps 
FUNCTION + Parameters 


When an instrument is changed, the measurement functions and associated settings are 
transferred to the new instrument provided the measurement function and settings are 
permissible for the new instrument. 


Function tracking Gen — Anl 

MDIST, DFD, POL, FM > W&F 
When the signal function of the generator is changed, the appropriate measurement function 
for the analyzer is set. 


If any signal functions, measurement functions or configuration settings cannot be transferred, a 
warning will be output. 
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2.16 | Macro-Operation 2./6 


With the UPL, setting and measurement sequences can be written as BASIC programs or else 
recorded via the built-in program generator (see 3.16.4.3 Logging Mode - UPL-B10). Option UPL-B10 
(Automatic Sequence Control) is required to do this. The generated BASIC programs can be stored 
(preferred file extension: .BAS) and called and used in various ways: 


1. Call from BASIC user interface: 


Once the BASIC user interface has been activated by pressing F3 (on the external keyboard) or 
BACKSP (on the UPL keyboard), the program can be loaded with LOAD (softkey or F11) and then 
started with RUN (softkey or F6). The program name needs to be typed during loading. After the 
program has been quit, the UPL user interface is reactivated with F3 or the LOCAL key. 


2. Automatic start of a BASIC program on switch-on: 


The UPL can be configured to load and execute (once) a particular program at switch-on. After the 
program has been quit, the UPL user interface is reactivated with F3 or the LOCAL key. The 
BASIC program can be either of the following: 


e the program INIT.BAS under C:\UPL\USER\, if the power-up mode has been set to 2 with the 
aid of utility programs BASSET or UPLSET. 


e any program whose name is entered with "-bn<filename> 
started. 


as a call parameter when UPL is 


3. Call from UPL user interface: 


Via the menu item “Exec Macro” on the OPTIONS panel, a BASIC file name can be selected with 
the aid of the standard file box. In the file box, all files with the extension .BAS are listed as 
standard. The selected BASIC program is loaded and started automatically. After the program has 
been quit, the UPL user interface is automatically reactivated. 


Advantages of this method: 
e All BAS files (macros) available in the selected directory are displayed in the file box. 


e Faster and more convenient file handling: the file can be selected directly from the UPL file box 
and does not need to be typed (possibly plus path) after activating the BASIC user interface. 


e As no file name needs to be typed, a macro of this type can also be started without an external 
keyboard (which is required for typing text into a BASIC user interface). 


4. Call from an external control program via IEC/IEEE-bus interface: 


Any BASIC program can be loaded and started with the IEC/IEEE-bus command 
SYST:PROG:EXEC. After the program has been quit, a 1->0 transition is generated in the RUN bit 
(#14) of the operation register. This is communicated to the controller via SRQ or serial poll so 
that it can fetch the measurement results. Data exchange between the external control program 
and the BASIC program can be performed via the measurement-result displays and the 
measurement-result buffers. 


Advantages of this method: 


e Modular measurement tasks; the controller is not directly involved with how the measurement 
is executed in UPL. 


e Reduction of controller workload; once the macro has been started, the controller can handle 
other tasks. 


e The measurement algorithms implemented in the BASIC programs of UPL-B10 also be called 
with a single keystroke in manual mode (see above). 
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Exec Macro | 
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2.16 


The file bearing the name shown here is loaded and executed as a 
BASIC file. It is essential this file was generated with the 
Rohde&Schwarz BASIC, eg in the autocontrol option of either UPD or 
UPL (UPD-K1 or UPL-B10). 


Recommended file extension: .BAS 


If the file cannot be opened or if it contains invalid BASIC lines, a BASIC 
error message is issued. 


For infor about entering file names, see 2.3.2.5 
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2.17 Connecting External Devices 4.17 


Important: 

It is recommended to use shielded cables for connection of external devices! 

Otherwise spurious emissions may slightly increase, adversely affecting a very sensitive device under 
test. 


All connectors below are located on the UPL rear panel (see 2.1.2 Rear-panel View). 


IEC/IEEE bus 


Option: UPL-B4 (IEC-625/IEEE-488 interface) 
Applications: 


e Remote control of UPL from a host computer; select the address in the OPTIONS panel: "UPL 
lECadr" (see 2.15.1 IEC/IEEE-bus Address). 


e SCREEN HARD COPY ona plotter connected to the IEC/IEEE bus; settings in the OPTIONS panel: 
"Destin — PLOTTER", "Plot on > IEC BUS", "IEC-Adr" (see 2.14 Printing / Plotting / Storing the 
Screen Contents (OPTIONS Panel)). 


For IEC/IEEE-bus operation, see 3 Remote Control! 


RS-232 (COM1, COM2) 
2 serial interfaces 
The serial interfaces COM1 ad COMZ2 have the following standard configuration: 


transmission rate 9600 baud 
even parity, 

7 data bits, 

1 stop bit, 

none retry. 


Use of COM1 (free for user-defined instruments): 


e Connection of mouse or rollkey; permits alternative operation of panels and softkeys (see 1.1.7 
Connecting a Mouse, 2.3 General Instructions for Use). 


Use of COM COM2 (reserved for instrument software): 


e Remote contro! of UPL from a host computer. For remote-control operation see 3 Remote 
Control. 


e SCREEN HARD COPY on a plotter connected to COM2; settings in the OPTIONS panel: "Destin > 
PLOTTER", "Plot on + COM2" (see 2.14.1 Screen copy to printer (pixel-oriented)). 


The interfaces can be reconfigured 
e at operating system level using the DOS command MODE (changing to DOS with the SYSTEM 


key), 
e automatically on power up of the UPL by making an appropriate entry into the AUTOEXEC.BAT file, 


e when using the Universal Sequence Controller UPL-B10. 
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mode comm |[:] [b[,b[,d[,s[,n]]]] 
mode comm [:] [baud=5] [parity=p] [data=o] [stop=s] [retry=/ 


Parameter 
comm 


Denotes the number of the pin for asynchronous data transmissions (COM). Valid values for m 
are 1 or 2. 

If one of the following five parameters is omitted, mode uses the last setting of the omitted 
parameter. If the short form of the syntax is used (without the words baud =, parity =, data 
etc.), the mode command identifies the parameters by their position. If no value is entered for 
a particular parameter, the comma preceding the next parameter must be entered. 


baud=b 


Denotes the first two positions of the transmission rate in bits per second. The following list 
contains the valid values for b and the corresponding transmission rates: 


11 110 baud 
15 150 baud 
30 300 baud 
60 600 baud 
12 1200 baud 
24 2400 baud 
48 4800 baud 
96 9600 baud 


This parameter can be abbreviated by omitting baud = and entering a value for b. 


parity =p 
Determines how the parity bit is used by the system to check transmission errors. p may 
assume one of the following values: n (none), e (even) or o (odd). The standard value is e. 
This parameter can be abbreviated by simply omitting parity = and specifying a value p. 


data =d 


Denotes the number of data bits per character: Valid values for d are 7 or 8. The standard 
value is 7 data bits. This parameter can be abbreviated by simply omitting data = and 
specifying a value for a. 


stop =s 


Denotes the number of stop bits defining the end of a character: 1 or 2. If the transmission rate 
110 has been set, 2 stop bits are used as standard. Otherwise, the standard value is 1. This 
parameter can be abbreviated by simply omitting stop = and entering a value for s. 
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retry =r 


Serial interface: 


al 7 


Connecting External Devices 


Determines what is to happen in the case of a time exceeded error if mode attempts to send 
an output to a serial printer. The option causes a part of mode to remain resident in the 
working memory. The following list contains the valid values for r and a short description of 
their meaning. 


e 
b 
p 
r 


n 


Output an error following a status check of a busy pin 
Indicate "busy" following a status check of a busy pin 
Try until the interface accepts the output. 

Indicate "ready" following a status check of a busy pin 


Do not try again (standard). none can also be indicated for this value. 


This parameter can be abbreviated by omitting retry = and specifying a value for r. 


Typical connections to external device with 9-pin connector (PC) using the acknowledge signal lines. 


UPD (9 pin) 


CD 

RXD 
TXD 
DTR 
SG 

DSR 
RTS 
CTS 


On Oo fF wWwhNnN 


oO 


Fig. 2-44 


(9 pin) ext. 


CD 

RXD 
TXD 
DTR 
SG 

DSR 
RTS 
CTS 


won naonkrt won = 


9-pin serial interface 


Typical connections to external device with 25-pin serial connector using the acknowledge signal lines. 


UPD (9 pin) 


cD 


oO OA nN On tk W DY = 


[Al 


Fig. 2-45 
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(25 pin) ext. 


FG 


on oak wn = 
QO 
HoH 
n 


CD 


20 DTR 
25-pin serial interface 


2.369 E-6 


ail 
Connecting External Devices UPL 


25-pin serial interface without acknowledge signal lines 


UPD (9 pin) ext. 
cD 4 FG: Frame Ground, 
RXD 2 TXD TXD: Transmitted Data, 
TXD 3 RXD RXD: Received Data, 
DTR 4 RTS: Request to Send, 
a UL oa CTS: Clear to Send, 
ae é DSR: Data Set Ready, 
cTIs 8 SG: Signal Ground, 

9 CD: Carrier Detect, 


DTR: Data Terminal Ready. 


Fig. 2-46 25-pin serial interface without acknowledge signal lines 


Note: The connection cable between UPL (9-pin connector) and the external device (e.g. plotter) 
should be configured as described in the instrument manual (of the plotter, for instance). The 
UPL side can be connected up as in the case of connection of an ISA (IBM-PC)-compatible 
computer. 


Centronics 
Parallel interface for connection of a printer (see 2.14.5 Output of Measurement Traces and Lists) 


VGA (external VGA monitor) 

CRT interface for connection of a (colour or monochrome) VGA monitor 
Advantages: 

e Larger screen size 

e Colour trace representation possible even for an UPL with monochrome screen 


Switchover to the external monitor in the OPTIONS panel using the menu item “Extrn disp > BOTH..." 
(see 2.15.5 Display Settings) 


Note: | When connecting an external monochrome VGA monitor, the file C:CONFIG.SYS must be 
changed (for more detailed explanation see comment in this file). 
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2.18 | UPL Used as Computer 2.1% 


The UPL software is created on the basis of the MS-DOS® operating system from Microsoft. MS-DOS 
commands and programs are available when exiting the UPL software. A user manual for MS-DOS is 
included in the accessories. 


SYSTEM This key (or key combination CTRL-F9 on the external keyboard) is used 
to exit the UPL software. A dialog box is then displayed in which the 
command must be confirmed in order to avoid the inadvertent exit to the 
MS-DOS? operating system. 


Note: The key combinations CTRL-C or CTRL-PAUSE (via external 
keyboard only) have the same function as the SYSTEM key. 
Pressing these keys inadvertently therefore does not cause a 
program interruption. 


At the operating system level, the user is responsible for not changing or 
deleting the files required by the UPL. Also, the directory structure used 
should be maintained (see 1.3 Software Installation). The CONFIG.SYS 
and AUTOEXEC.BAT files required for starting the UPL should be 
modified by experienced users only. 


The following three ways are possible for restarting the UPL software: 


1. Call the UPL.BAT batch file by way of >UPL (where ”>” is the input 
request by MS-DOS® and need not be entered). 


2. Press the CTRL, ALT and DEL keys simultaneously in order to trigger a 
warm start. 


3. Switch the UPL off and (after a few seconds) on again. 


2.18.1 Setting the Realtime Clock 2,181 


If the display of time or date is no longer correct in the UPL, the AT realtime clock must be set. This is 
effected at the operating system level using the DOS commands TIME and DATE. Exit from the current 
mode and access to the operating system is made using the SYSTEM key (cf.). 


Enp al &l 
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a Remote Control 


3.1 Introduction 


e UPL may be equipped with option UPL-B4 permitting remote control via an |EC/IEEE-bus interface to 
IEC 625.1/IEEE 488.2 standard and an 


e RS-232 interface at the COM2 port. 


In addition, UPL may be equipped with option UPL-B10 permitting sequence control for automatic 
measurements. 


Note: 
The sections below mainly describe remote control via the IEC/IEEE-bus interface but most of them also 


applies to remote control via the RS-232 interface and the Universal Sequence Controller UL-B10. 
If this is not the case reference will be made to the applicable section. 


Note: 


If the remote-control option UPL-B4 was not originally ordered with the UPL, it may be obtained via the 
local sales engineer (for Order No. see data sheet). After entering an enable code as described in the 
supplied instructions, the IEC/IEEE-bus option and the RS-232 interface are ready for use without any 
additional hardware installations being required. 


Note: 

lf the remote control option UPL-B4 is not enabled, UPL should not be connected to other 
instruments via the IEC/IEEE bus as in this case problem-free operation cannot be guaranteed. 
The connectors for the IEC/IEEE-bus and the RS-232 interface (COM2) are located at the rear of the 
instrument. They allow a controller to be connected for remote control. The instrument supports SCPI 
version 1993.0 (Standard Commands for Programmable Instruments). The SCPI standard is based on 


standard IEEE 488.2 and aims at the standardization of device-specific commands, error handling and 
status registers (see section 3.5.1 SCPI Introduction). 


Note: 


In the IEC/EEE-bus command lists given below, all commands confirmed or approved by the SCPI 
committee are written in normal characters. 


Other innovative commands or commands required for general measurements are in italics and in the 
form and style as specified by SCP! (not part of SCP! definition). 


This section assumes a basic knowledge of IEC/IEEE-bus programming and controller operation. A 
description of the interface commands is to be obtained from the relevant manuals. 

The requirements of the SCPI standard placed on command syntax, error handling and configuration of 
status registers are explained in detail in the respective sections. Tables provide a fast overview of the 
bit assignment in the status registers. The tables are supplemented by a comprehensive description of 
the status registers. For detailed program examples of the main functions see 3.15 Examples of 
IEC/IEEE-Bus Programming. 
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All program examples for IEC/IEEE-bus control are written in R&S BASIC, likewise all program 
examples in the UPL software in the paths 


C:\UPL\IEC EXAM\EXAM1.BAS ff and 
C:\UPL\B10 EXAM\EXAM1.BAS ff. 


Examples C:\UPL\IEC EXAM\EXAM1.BAS ff can be directly run on a controller using a suitable 
IEC/IEEE-bus card and R&S BASIC. Files with the extension .SAC are setup files required by the - 
program examples for setting the UPL. Files with the extension .TXT provide the program code of the 
examples as an ASCII file and can be accessed by any editor. 


Examples C:\UPL\B10 EXAM\EXAM1.BAS ff can be run on an UPL using the Universal Sequence 
Controller UPL-B10. Meaning of files with the extensions .SAC and .TXT as described above. 
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3.2 First Steps (Read-in of Measured Values) 


The short and simple operating sequence below permits rapid setup of the instrument and of its basic 
functions. 
A condition is, however, that the IECAEEE-bus address, which is factory-set to 20, is not changed. 


Program example: 
Triggering 10 measurement results and display on the screen. 


1. Interconnect instrument and controller using the IEC/IEEE-bus cable. 


2. Write the following program on the controller and start it with RUN (F2): 


10 IEC TERM 10: ' Controller expects LF as a delimiter of an UPL reply 
20 IEC TIME 5000: ‘Controller waits max. 5 s for a reply from 

30: ' UPL before sending an IEC/IEEE-bus timeout 
40: TEC OUT 20,"*RSE"s * UPL default setup 
45 IEC OUT 20,"INP:TYPE GEN2": ' Internal connection to generator channel 2 
50 IEC GUT 20;,"*CES": * Resets IEC/IEEE-bus status register 
60 FOR I = 1 TO 10 

70 IEC OUT 20,"INIT:CONT OFF;*WAI": ' Triggers a single measurement 
80 IEC OUT 20,"SENS:DATA?": ' Requests a measurement result 
90 IEC IN 20, M$: ' Read-in of measurement result 
100 PRINT MS: ‘Output of measurement result 
110 NEXT I 

120 END 


As a result of the default setup with “RST (see annex A UPL Default Setup in the UPL manual), the 
UPL generator produces a 1-kHz sinewave signal with a level of 0.5 V. 

Command INP: TYPE GEN2 establishes an internal connection between generator channel 2 and 
analyzer channel 1 so that no cabling of outputs and inputs is required for this first test. The UPL 
analyzer carries out 10 RMS measurement, indicates the measurement results in the display and 
outputs them continuously on the controller display. 


3. Press the [LOCAL] key on the front panel to return to manual operation. 


Universal Sequence Controller (UPL-B10) RS-232 interface 
See 3.16.4.2 First Steps (Readout of Measurement Results) See 3.17.4 First Steps (Readout of Measurement Results) 
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3.3 Switchover to Remote Control 


After power-on, the instrument is always in the manual operating state (LOCAL state) and can be 
operated from the front panel or the keyboard. It is switched to remote control (REMOTE state) as 
soon as it receives an addressed command from a controller. During remote control, operation from 
the front panel is disabled. The instrument remains in the remote state until it is reset to manual 
operation via the front panel or the IEC/IEEE bus (see section 3.3.3 Return to Manual Operation). 
Switching from manual operation to remote control and vice versa has no effect on the instrument 
setup. 


Universal Sequence Controller (UPL-B10) RS-232 interface 
See 3.16.4.1 Connection Basic-UPL 3.17.2 Switchover to Remote Control 


3.3.2 Setting the Device Address 


The IEC/IEEE-bus address of the instrument is factory-set to 20. It can be changed manually under 
UPL IECadr in the OPTIONS panel or via the IEC/IEEE bus. 


Manually: Enter the required address under UPL lECadr in the OPTIONS panel. 


Via IEC/IEEE bus: 


IECOUT 20,"SYST:COMM:GPIB:ADDR 30":' Set new address 30 
HOLD 500:' Wait approx. 500 ms before new commands are effected 


Universal Sequence Controller (UPL-B10) RS-232 interface 
Not applicable Not applicable 


3.3.3 Indications During Remote Control 


e The remote-control status is signalled by the word REMOTE in the display center and by the REM 
LED on the UPL front panel. 


e Measurement results (active) are indicated in the upper part of the display. 


e Error messages occurring during IEC/IEEE-bus control are displayed in plain text in the lower part of 
the UPL display (see also section 3.14 List of Error Messages). 
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3.3.4 Return to Manual Operation 
Return to manual control can be made from the front panel or via the IEC/IEEE bus. 


Manual: e Press the [LOCAL] key, the REM LED goes out. 
Note: 


command processing must ‘be completed as 
otherwise. temote.control is: immediately switched:on: again. 


prevent possible via the IEC/IEEE bus. 


- The lock of the |: OCAL} key can be oe by deactivating the "REN" line 
of the IECAEEE bus using the R&S BASIC commands: 
JECNREN followed by 
JECREN, 


Via IEC/IEEE bus: 3 
IECLAD 20:' Sets device to manual operation 


ITECGTL 


Universal Sequence Controller (UPL-B10) RS-232 interface 
See 3.16.4.1 Connection Basic-UPL 3.17.3 Return to Manual Operation 
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3.4 IEC/IEEE-Bus Messages 


The messages transmitted on the data lines of the IEC/IEEE bus can be subdivided into two groups: 
e interface messages and 
e device-dependent messages 


3.4.1 Interface Messages 


Interface messages are transmitted on the data lines of the IEC/IEEE bus, with the control line "ATN" 
being active. They are used for communication between the controller and the instrument and can only 
be sent by a controller with controller function on the IEC/IEEE bus. 

There are two groups of interface messages: 

¢ common commands and 

e addressed commands 


See 3.13.1, Universal Commands and 3.13.2, Addressed Commands 
Common commands affect all devices connected to the IEC/IEEE bus without any addressing being 


required, whereas addressed commands only affect devices addressed as a listener. The relevant 
interface messages for the UPL are listed in annex A. 


Universal Sequence Controller (UPL-B10) RS-232 interface 


Not applicable Not applicable 


3.4.2 Device-Dependent Messages (Commands and Responses) 


The device-dependent messages are transmitted on the data lines of the IEC/IEEE bus, with the 
control line ATN being not active. The ASCII code is used for data transmission. Device-dependent 
messages are differentiated according to the direction in which they are sent via the IEC/IEEE bus: 


e Commands are messages sent by the controller to the UPL. They contro! the device 
functions and request information. 
The commands are subdivided according to two criteria: 
1. According to the effect they have on the device: 
Setting commands _ cause device settings to be made, e.g. the resetting 
of the UPL or the setting of the output level to 1 Volt. 


Queries cause data to be provided for output via the 
IEC/IEEE bus, eg for device identification or query of 
the active input. 


2. According to their definition in the IEEE 488.2 standard: 

Common commands are precisely defined in their function and notation in 
the IEEE 488.2 standard. They refer to functions as 
for instance the management of the standardized 
status registers, resetting and selftest 


Device-specific refer to functions that depend on the device 

commands characteristics, such as frequency setting. A large 
number of these commands has also _ been 
standardized by the SCPI Consortium (see section 
3.5.1 SCPI Introduction) 


° Responses are messages sent by the UPL to the controller following a query. They may 
contain results, device settings or information on the device status (see section 3.5.4 Responses to 
Queries). 
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The section below describes structure and syntax of device-dependent messages. As from section 
3.10 !EC-bus Commands onwards, the commands are listed independent of their function, described 
in brief and listed in alphabetical order. 


3.5 Structure and Syntax of Device-Dependent Messages 


3.5.1 SCPI Introduction 


SCPI (Standard Commands for Programmable Instruments) describes a standardized command set 
for the programming of instruments regardless of the type of instrument or manufacturer. The goal of 
the SCP! Consortium is to standardize device-specific commands to a large extent. For this purpose 
an instrument model has been developed which defines identical functions within an instrument or of 
different instruments. Command systems have been generated and assigned to these functions so that 
it is possible to address identical functions by the same commands. The command systems have a 
hierarchical structure. Fig. 3-1 shows this tree structure, using a detail from the SOURce command 
system for controlling the signal sources of the instrument. The other examples of syntax and structure 
of the commands are taken from this command system. 

SCPI is based on the IEEE 488.2 standard, ie it uses the same syntax elements as well as the 
"common commands" defined therein. The syntax of the responses is partly subjected to stricter rules 
than laid down in the IEEE 488.2 standard). 


3.5.2 Command Structure 


The commands consist of a so-called header and usually one or several parameters. Header and 
parameters are separated by a "white space" (ASCII code 0 to 9, 11 to 32 decimal, eg space). The 
headers may be composed of several keywords. The query form is generated by appending a question 
mark directly to the header. 


Common Commands Common commands consist of a header preceded by an asterisk "*" 
and one or several parameters. 


Examples "*RST" RESET, resets the UPL 
"*ESE 253" EVENT STATUS ENABLE, sets the bits of 
the Event Status Enable Registers 
"*ESR?" EVENT STATUS QUERY, queries the 
contents of the Event Status Register. 


Universal Sequence Controller (UPL-B10) RS-232 interface 


Common commands to be used can be looked up in Table 3.9 Common Commands. 


Device-specific commands 


Hierarchy Device-specific commands have a hierarchical structure (see Fig. 3-1). 
The various levels are represented by compound headers. Headers of 
the highest level (root level) have one keyword only. This keyword 
stands fro a whole command system. 


Example: SENSe This keyword denotes the command system 
SENSe (see section 3.5.7 Programming 
Model of UPL Generator) 


For lower-level commands the full path has to be specified, starting 


with the highest level in the left-most position. The individual keywords 
are separated by a colon ":". 
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Example: "SENSe:FUNCtion:SETTling:MODE EXPonential" 
(exponential settling of function test results) 


This command is at the fourth level of the SENSe system. It selects the 
function settling mode. 


VEOAG 
co 


Level | WA 


CON 


Level 2 NSGGBU 


| WEIGhting 


Level 3 


Level 4 


MQW 
NSS I 


TOLerance 


Fig. 3-1 Tree structure of SCP! command system, SENSe being shown 
as an example 


Optional keywords: Some command systems permit certain keywords to be optionally inserted 
into the header or omitted. In the manual these keywords are marked by 
square brackets. For reasons of compatibility with the SCPI standard, the 
instrument must be able to recognize the full command length. Some of 
the commands become considerably shorter when the optional keywords 
are omitted. 

Example: "DISPlay[:WINDow]:TEXT[:DATA] '‘String'" 
The following command has the same effect: 
"DISPlay:TEXT 'String'" (text in graphic display) 


Long and short form: The keywords have a long and a short form. The short form or the long 
form can be entered, other abbreviations are not permissible 
Example: "STATus:QUEStionable:ENABle 1" 
The following command has the same effect: 
"STAT:QUES:ENAB 1" (Obit of Status Questionable Register enabled) 


rease: charac te 


Parameter: The parameter must be separated from the header by a "white space”. If a 
command contains several parameters, they have to be separated by a 
comma ",". Some of the queries permit the parameters MINimum and 
MAXimum to be entered. For a description of the various types of 
parameter see section 3.5.5 Types of Parameters. 

Example: "SENSe:FREQuency:STARt? MAXimum" 
Response: 21641.8 
(query requesting the maximum value for starting a frequency sweep) 


Numeric suffix: If a device has several identical functions or features, eg inputs, the 
desired function can be selected by a suffix added to the command. 
Example: "SENSe2:Voltage:REFerence 1V" 
(reference value for a relative INPUT peak measurement 
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3.5.3 Structure of a Command Line 


All commands and data sent to the UPL are temporarily stored in a 1024-byte input buffer. Longer 
command lines can also be processed, the previously received part of the line being internally 
processed. A command line may take up more than one line on the controller display. The end of a line 
is determined by a delimiter. 


Delimiters for a command set to the UPL: 

A command line to the UPL may contain one or several commands. It is terminated by a <New Line> 
(ASCII code, 10 decimal) or <EOI> (EOI line active) together with the last useful character of the 
command line or by <New Line>. Since a <Carriage Return> character (ASCII code, 13 decimal) as a 
filler before the delimiter has no effect, the combination <Carriage Return><New Line> is permissible. 


Example for generating the various delimiter combinations: 


<Carriage Return>+<New Line>+<EOI> (default setting of IEC/IEEE-bus controller): 
10 IECEOI 


20 IECOUT 20, "XYZ" If no ';’ is sent at the line end, <CR><NL> is added. 


<New Line>+<EOD>: 


10 IECEOI 

20 IECOUT 20,"XYZ"+CHR$(10) 5 ";' ensures that no <CR><NL> is added. 
<EOI>: 

10 IECEOI 

20 IECOUT 20, °xVZ"3 "s' ensures that no <CR><NL> is added. 


<New Line>: 
10 IECNEOI 


20 IECOUT 20, "XYZ"+CHR$(10)3 "s' ensures that no <CR><NL> is added. 


<Carriage Return>+<New Line>: 
10 IECNEOI 


20 IECOUT 20, "XYZ" If no 's' is sent at the line end, <CR><NL> is added. 


Universal Sequence Controller (UPL-B10) RS-232 interface 
User cannot influence the delimiter. See 3.17.5 Differences to Remote Control via IEC/IEEE Bus 


1078.2008.02 3.9 E-6 


fEC/AEEE-Bus: Structure and Syntax of Messages UPL 


Command string: 


Several commands in a command line are separated by a semicolon ";". If the next command 
p y , 
belongs to a different system, the semicolon is followed by a colon 2% 


Example: 
IECOUT 20,"SOUR:FREQ:STAR 20Hz;:SYST:BEEP:STAT ON" 
(switches on beeper for error messages) 


This command line contains two commands. The first command belongs to the SOURce 
system and is used to set the start frequency for a generator sweep. The second 
command is part of SySTem and switches on an acoustic alarm in the case of errors. 


If the successive commands belong to the same system and therefore have one or several common 
levels, the command line may be shortened. The second command following the semicolon then starts 
at the level that is below the common levels (see also Fig. 3-1). The colon after the semicolon has to 
be omitted. 


Example: 
IECOUT 20,"“SOUR:FREQ:STAR 20Hz;:SYST:BEEP:STAT ON" 
(Start- and stop command for sweep) 


This command line is shown in full length and contains two commands separated by a 
semicolon. Both commands belong to the SOURce command system, FREQency 
subsystem, ie they have two common levels. 

In the shortened command line the second command starts at the level below 
SOURce: FREQ. The colon after the semicolon has to be omitted. 


The abbreviated form of the command line is: 

IECOUT 20, "SOURCe:FREQ:STAR;STOP 15kHz" 
A new command line always begins with the complete path. 
Example: IECOUT 20,"“SOUR:FREQ:START 20Hz" 


IECOUT 20,"SOUR:FREQ:STOP 15 kHz 
(Start- and stop command for sweep) 


When common commands starting with an asterisk ™' are linked in a command string, they are 
preceded by a semicolon ';' and not by ';:' as is the case with linked UPL commands. 


Example: IECOUT 20, "INIT; *WAI; :SENS:DATA1?" 
1 


(triggers measurement, selects result of function measurement on channel 1 and sends next command only 
after completion of the measurement!) 
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3.5.4 Responses to Queries 
Delimiters of responses sent by the UPL: 


All responses sent by the UPL to the IEC/IEEE-bus controller are terminated by <New Line> (ASCII 
code, 10 decimal) and <EOl> (EO! line active). With the aid of the IECTERM command, the 
IEC/IEEE-bus controller can be set to various delimiters, but only the setting 


IECTERM 10 is useful. 


e IECTERM 10 causes the IEC/IEEE-bus controller to respond to the delimiter <New Line>. With 


® IECTERM 1 (EOI only) ), the response string from the UPL displayed on the monitor of the 
IEC/IEEE-bus controller is followed by an empty line, as <New Line> before <EOI> is interpreted as 
part of the response string. 


¢ IECTERM 0 (<Carriage Return>+<New Line>), the response string from the UPL displayed on the 
monitor of the IEC/IEEE-bus controller will again be followed by an empty line, as the <Carriage 
Return> is interpreted as part of the response string and changed into a line feed command by the 
IEC/IEEE-bus controller. 


All other settings cause a TIMEOUT. 


Universal Sequence Controller (UPL-B10) RS-232 interface 


User cannot influence the delimiter. See 3.17.5 Differences to Remote Control via f|EC/IEEE Bus 


Possible queries 


Unless explicitly specified otherwise, a query is defined for each setting command. The query is 
generated by appending a question mark to the associated setting command. Some of the SCPI rules 
imposed on the query responses are stricter than those of the IEEE 488.2 standard: 


1. The requested parameter is sent without header. 
Example: Setting: "INPut:TYPE BAL" 
Query: "INPut : TYPE?" Response: BAL 
(input BAL for analog analyzer) 


2. Maximum and minimum values requested by the character data MAXimum and MINimum are 
returned as numeric values 


Example: Setting: "SENSe:FREQuency MAX|MIN|any value" 
Query: “SENSe:FREQuency? MAX" Response: 21641.8 
Query: "SENSe:FREQuency? MIN" Response: 2.0 


(maximum or minimum value depend on current setting) 


3. Numeric values with floating decimal point are output in the same unit as entered. 
Example: Setting: "SENSe:FREQuency:STARt 20kHz?" 
Query: "SENSe:FREQuency: STARt?" Response: 20.0 for 20 kHz 
(sweep start frequency) 


4. Integral values are returned as such. 
Example: Setting: "INST:NSEL 1" 
Query: "INST: NSEL?" Response: 1 
(25-kHz analog generator) 


5. Text (character data) are returned in short form (see sections 3.5.1 and 3.5.4). 
Example: Setting: "OUTPut: TYPE BALanced" 
Query: "OUTPut : TYPE?" Response: BAL 
(generator output channel 1 XLR balanced) 
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6. Character strings are output in the same way as they are input, ie the simple and double quotation 
marks are also output (see section 3.5.6 Overview of Syntax Elements). 


Example: 


Setting: "MMEMory:STORe:STATe 2, 'LASTSAVE.SCO'" 


Query: "MMEMory:STORe:STATe? 2" Response: 'LASTSAVE.SCO' 
(storage of UPL setting under 'LASTSAVE.SCO' 


7. Data blocks are output as ASCII characters or in binary form depending on the IEC/IEEE-bus 
commands FORM ASC and FORM REAL. 


Example: 


Five floating-point values in the form of a trace are available after a sweep. 
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See See 
3.16.4.4 Differences from the IEC-bus Syntax - UPL- 3.17.5 Differences to Remote Control via IEC/IEEE 
Bio Bus 


Setting: "FORM ASC" 


Query: "TRACe? TRACe" Response: 1.1,1.2,1.3,1.4,1.5 
{load Y values of curve A into the UPL) 


Setting: "FORM REAL" 
Query: "TRACe? TRACe" 


The response is sent as a binary data stream. Floating-point values are 4 bytes 
long and output in the IEEE format (LSB first): 


ous, fia 


Hexadecimal 
form 


23) 32} 32| 30} cd| cc | 8c| 3f | Ga| 99| 99) 3f | 66| 66] a6] 3f | 33] 33) b3| 3f | OO| 00} cO| 3f 
| 1st value 2nd value 3rd value 4th value 5th value 
Number of following bytes in ASCII. This value divided by 4 yields 
the number of the subsequent floating-point values in IEEE format. 
Number of digits of subsequently indicated length in ASCII 


The ASCII character '#' introduces a binary block transfer. 


To receive the binary data stream in its full length, set EOI (in R&S-BASIC: IEC 
TERM 1) in the controller program and not LF (OAh = 10d) (in R&S-BASIC: IEC 
TERM 10) as would normally be set for the reception of ASCII strings. This is to 
avoid the binary data stream being interrupted if the bit combination OAh occurs. 


Universal Sequence Controller (UPL-B10} RS-232 interface 
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3.5.5 Types of Parameters 


Most commands require the specification of a parameter. The parameters must be separated from the 
header by a "white space" (ASCII code, 0 to 9, 11 to 32 decimal, generally a blank). Parameters may 
be specified as numeric values, Boolean parameters, character data, character strings and block data. 
The type of parameter required for the specific command as well as the permitted range of values are 
described together with the commands (see section 3.10 IEC-bus Commands). 


Numeric values Numeric values may be entered in any customary form, ie with sign, decimal 
point and exponent. If the values exceed the resolution of the UPL, they will 
be rounded off. The number including the exponent may comprise up to 20 
characters. The number of digits of mantissa and exponent is only limited by 
this condition. The exponent is denoted by an "E" or "e". The exponent alone 
must not be used. Physical quantities may be stated with the unit. Permissible 
prefixes for the unit (also called engineering) are M (Mega), K (Kilo), m (milli) 
and u (micro). The units for which these prefixes may be used can be seen 
from the tables in section 2.4 Units in the UPL manual. With no unit stated, 
the basic unit is assumed (see section 3.10 IEC-bus Commands column 
Basic unit of UPL manual). 


Examples: 

"SOURce: FREQuency 1.5 kHz" 1500 Hz 
1,583 1.5E+#3 
1.58 3 1.52, 03 
+1.5E3 001.5E3 


Special 
numeric values The parameters MINimum, MAXimum, UP and DOWN are interpreted as 
special numeric values. 


MIN/MAX MINimum and MAXimum denote the minimum and maximum value. 
Upon a query the numeric value will be returned. 


Example: Setting command: "SOURce: VOLTage MAXimum" 
Query: "SOURcCe: VOLTage?" Response: 24 
(maximum generator fevel) 


UP/DOWN UP increments, DOWN decrements the current numeric value by 0.001%. 


NAN Not A Number represents the value 9,91E37, is only sent as a device 
response and denotes missing or illegal values. 
Boolean parameter Boolean parameters represent two states. The on state (true condition) is 


represented by ON, the off state (false condition) by OFF. 


Example: Setting command: "SENS: FUNC:WEIG ON" 
Query: “SENS : FUNC : WEIG?" Response: ON 
(W&F weighting filter on) 


Character data Character data follow the syntax rules for keywords, ie they also have a short 
and a long form. Like any other parameter, they must be separated from the 
header by a 'white space’. A query returns the short form of the character data. 


Example: Setting command: "DISPlay:MODE COLB" 


Query: "DISPlay : MODE?" Response: COLB 
(Coloured representation on internal and external display) 
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Character string 


Data strings 
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According to SCPI strings must always be given in single or double quotation 
marks. Normally single quotes are used as the double quotes are used for 
identifying the total IEC/IEEE-bus command as a string. 


Example: "MMEMory:DELete "C:\UPL\USER\MYSETUP.ScCO'" 
{clearing of specified file) 


Numeric values are to be separated by commas, decimal digits by a'.’. 


Example: "TRAC LIST1, 100.0,1000.0,5000.0,15000.0" 
(setting the X values in a graphics display) 
"SOUR EESTI FREQ" EE, 2.2). 3 4.4,1.5" 
(setting the frequencies for a frequency sweep) 


Whether the data strings start with a comma or a blank depends on the 
command and is defined by SCPI. 
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3.5.6 Overview of Syntax Elements 


The following list provides an overview of the syntax elements.. 


[: | The colon separates the keywords of a command. 
In a command line, the colon following a semicolon identifies 
the highest command level. 


The semicolon separates two commands in a command line. It does not change the path. 
The comma separates several parameters of a command. 

The question mark forms a query. 

The asterisk identifies a common command. 

Quotation marks denote the beginning of a character string and terminate it. 


The double cross denotes the beginning of block data. 


A "white space" (ASCII code 0 to 9, 11 to 32 decimal, eg space) separates header and 
parameter. 


Decimal point of numeric values. 
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Generator instruments 


Signal function 


"SOUR:FUNC 


| 
; SINI 
| MULT 
| BURSI 
S2Pl 
| MDIsI 
: : | DFDI 
INST A25ID48 RAND! 
| USERI 
POL" 
| 
Analog | 
generator j 
bd 
generator 
48 kHz 
| 
| 
| 
| 
: 
Fig. 3-2 Instruments and signal functions of UPL generator 
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Channel : . 
setting ) Output configuration 


“OUTP:TYPE 
UNBI 
BAL” 


Analog outputs 
Ch1 and Ch2 


Yl: XLR female 
Wiring of XLR connector 

balanced (BAL) or 

unbalanced (UNB) 


"OUTP:SEL 
OFFI 
CH1I 

CH2!I 

CH2!s1" 


AES/EBU 


S/P DIF 


OPTICAL 


INTERN 


[IEC\IEEE-bus command 
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Digita! outputs 
Ch1 and Ch2 


E-6 


UPL 


€ 


IECAEEE-Bus: Programming Model of UPL Analyzer 


3.5.8 


Input configuration 


Cannel 
setting 


Programming Model of UPL Analyzer 


Analyzer instruments 


Measurement functions 


Analog "INP1:TYPE 
Inputs Ch1 BALIGEN1IGEN2" 
XLR female 


Cc © 


GEN1 
GEN CROSSED 


GEN2 Cc —® 
"INP2: TYPE 
mee BALIGEN1IGEN2" 
XLR female 


GEN1 Cc ® 
GEN CROSSED 
GEN2 [ ad 
ce “INP:TYPE 
Digital inputs AESISPDIOPTIINT" 
Ch1 and Ch2 
BAL (XLR) 
UNBAL (BNC) #——————® 


OPTICAL #————® 


INTERNAL 


(IECAEEE-Bus command 


Fig. 3-3 
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“INP:SEL 


CH11 
CH2I 
CH1And2! 
CHtIs2l 
CH2Is1" 


“INP:SEL 
CHI1I 
CH2I 
BOTH" 


(“INST2 A221A1101A300" ) 


Analog 


analyzer 
22 kHz 


Analog 


analyzer 
110 kHz 


"INST2 D48" 


Digital 


analyzer 
48 kHz 


Instruments and measurement functions of UPL analyzer 
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“SENS:FUNC QPEAK 
‘RMS! 
RMSSI 
PEAKI 
QPEI 
DCI 
THDI 
THDNI 
MDISI 
DIMI WAV 
DFDI 
WAFI == 
FFTI 
wav'" input 
PEAK 
e - Input 
Seleerine 
RMS' " 
| — 
” : Freq./ | 
SENS3:FUNC q 
‘FREQ'| phase is 
FQPH'! 
FQGR" Freq./ ~ 
grpdel [A 


Ch2 


Ch2 


Read-in of 


“SENS:DATA1?" 
“SENS:DATA2?" 


"SENS2:DATA1?" 


“SENS2:DATA2? 


(Freg. of Ch1) 


"SENS3:DATA1?" 


Freq. of Ch2 
NS3;DATA 


(Phase or group delay of Ch2) 
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3.6 Instrument Model and Command Processing 


The instrument model shown in the following figure has been configured under the aspect of 
processing IEC/IEEE-bus commands. The individual components operate independently of each other 
and simultaneously. They communicate with each other by means of so-called messages. 


Input unit 


IECAEEE bus — >| with input buffer 


Command 
identification 
(Parser) 


Data set ————— 


Status reporting 
system 


| Device hardware 
Output unit 


IEC/EEE bus <———| with 
output buffer 


Fig. 3-4 Instrument model with remote control via IEC/IEEE-bus 


3.6.1 Input Unit 


The input unit receives the commands in the form of characters from the IEC/IEEE bus and collects 
them in the input buffer. The input buffer has a capacity of 1024 characters. As soon as the input buffer 
is full or receives the interface message DCL, transfer on the IEC/IEEE bus is stopped and the 
received data are sent to the parser where the commands are checked for syntax and semantic errors 
and the hardware is set in the sequence in which the commands arrived. Data transfer on the 
IEC/IEEE bus is then continued. However, if the buffer is not yet full when a terminator is received, the 
input unit can receive the next command while the previous command is identified and executed. 
Reception of a DCL clears the input buffer. 
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3.6.2 Parser 


The parser (to parse = grammatically analyze) analyzes the data received from the input unit 
proceeding in the order in which the data are received. A GET (Group Execute Trigger), for example, 
is only processed when the previously received commands are executed. A DCL command will be 
given priority. Each command identified as correct will immediately be executed and causes a 
hardware setting. 

Syntax and semantic errors are recognized and passed on to the status reporting system. The 
remaining part of a command line after the syntax error will be further analyzed as far as possible and 
processed. 


While the parser is setting the hardware, the input unit can collect new commands in the input buffer. 
This means that further commands can already be processed while settings are being made in the 
hardware ("overlapping execution’). 


3.6.3 Setting the Device Hardware 


The term "device hardware" refers to that part of the UPL which performs the instrument function 
proper: signal generation, measurements, etc. This does not include the controller. 


An |EC/IEEE-bus command line which may contain several setting commands is sent to the parser, 
which checks the IEC/IEEE-bus commands for syntax and semantic errors. If a command is identified 
as correct, a check is made with the aid of the current settings whether the command is permissible. 
Permissible commands are taken over into the UPL data set (corresponds to hardware settings) and 
the device hardware is set. If it turns out that the command is illegal because of the existing settings, 
as for example a generator level of 20 V on the unbalanced outputs, an “execution error" message is 
sent to the status reporting system and no new settings will be made in the device hardware for this 
command. Subsequent commands which prove to be permissible are executed as described in the 
following section. 

This strictly hierarchical sequence ensures that at no time illegal device states will be set. 


3.6.4 Why is a Specific Operating Sequence Sometimes Required? 


e Each IEC/IEEE-bus command received by the UPL is immediately checked whether it is 
permissible. This check can only be carried out if the UPL knows which instrument or function the 
command is intended for, ie if the addressed instrument or command has been activated before. 


Example: 
Selecting an input impedance of 600 Ohm is permissible for the balanced input, not for the 
unbalanced one. 


If this check and the respective error messages were to be omitted, measurements would be carried 
out with incorrect instrument settings or would not be possible at all and the user would not even 
know about it. 


Example2: 

Setting: generator, unbalanced outputs. 

Remote programming of 20 V generator level. 

This is not possible, however, as the balanced output allows only 12 V to be set. 


— Should the UPL accept this incorrect setting without signalling an error because the user might 
afterwards select unbalanced outputs which can handle 20 V. 

— What will happen when this subsequent selection is not made? 

— Should the incorrect voltage be output? 

— Or, should an error message be output when the switchover is not performed? 

— And when should this error be signalled? 
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These conflicts can be avoided by observing the required operating sequence! 


e Since similar menu items of different instruments or functions are addressed with the same 
command in remote control, they can only be distinguished by a reference to the currently used 
instrument or function. 


Example: 
Command "INPut:SELect CH1" may be used for all 3 analyzer units. 


To provide the possibility for presetting also parameters of non-active functions, information on the 
instrument or function to be addressed would have to be added to each IEC/IEEE-bus command. 
Thus the internal address management of UPL commands would have to be carried out by the 
IEC/IEEE-bus programmer. This would make programming unnecessarily difficult and the number of 
commands would increase by many times. The UPL uses approx. 6000 menu items which would 
then have to be "called up” separately by the user. 


e An important operational feature of the UPL is its capability to note the settings for the individual 
generator and analyzer functions and to restore all required parameters when one of these functions 
is selected. 


This eliminates the need to reset each parameter when a new function is selected. 


Example: 

Settings: Generator, MOD DIST function with frequencies 400 Hz and 7 kHz. 

Switchover to DFD function 

The frequency pair 11 and 12 kHz, which was set when the DFD function was used last, is 
automatically reset. 


This function of the UPL is also available for operation via IEC/IEEE bus, ie even in the case of 
remote control a function switchover triggers an automatic reset of all pertaining parameters. This is 
a much quicker and more reliable than a reset of each parameter every time by the user via 
IEC/IEEE bus. 

If settings for non-active instruments would be permissible as well, this automatic function could no 
longer be used, as in this case already set parameters would also be overwritten. 


e As the same internal data sets are used for manual and remote control (combined manual and 
remote control should be possible), the same method of internal parameter processing can only be 
allowed for the two modes. Since automatic parameter restoration is indispensable for manual 
control, it must also be used in the case of remote operation. 


To relieve the user from having to pay attention to such not so obvious conditions, the following 
applies for manual and remote control of the UPL: 


This has sometimes the disadvantage that a certain sequence has to be observed even in the case of 
remote-control. However, this is more than compensated for by the fact that setting errors are 
immediately signalled. 


Note: 
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3.6.5 Status Reporting System 


The status reporting system collects information on the device status and makes it available to the 
output unit on request. Structure and function are described in detail in section 3.7 Status Reporting 
System. 


3.6.6 Output Unit 


The output unit collects the information requested by the controller. It processes such information in 
line with the SCPI rules and makes it available in the 1024-character output buffer. If the requested 
information is longer it will be made available in blocks in a way that is not noticeable to the controller. 
If the UPL is addressed as a talker and the output buffer does not contain any data or expect data from 
the data set management, the output unit sends the error message "Query UNTERMINATED" to the 
status reporting system. No data will be sent on the IEC/IEEE bus and the controller waits for the set 
time limit. This procedure is prescribed by SCPI. 


3.6.7 Triggering a Measurement/Sweep 


A measurement or a sweep can be triggered in three different ways: 

e With the SCPI-specific command IEC OUT 20,"INIT" 

e With the Common Command IEC OUT 20,"*TRGE" 

e With the addressed command "Group Execute Trigger" IEC LAD 20: IEC GET 
The three trigger modes take about the same execution time. 


RS-232 interface 


See 3.17.5 Differences to Remote Control via IEC/IEEE Bus 
The addressed GET command is illegal. 


Another three commands are available for waiting for a triggered measurement result. They are 
described in section 3.6.8.3 Comparison of Synchronization Capabilities. The synchronization 
command "*war" is used in the program examples below and in 3.15.15.1 | Command 
Synchronization with *WAI for demonstrating the three trigger modes for a single measurement. 


Universal Sequence Controller (UPL-B10) 


See 3.16.4.4 Differences from the IEC-bus Syntax - UPL-B10 
The addressed GET command is illegal. 


3.6.8 Command Synchronization 


There are two events in the UPL, which have to be waited for before the next command can be 
executed to make sure that subsequent commands meet clear conditions: 
e End of a calibration 


e End of a measurement (measurement result ready to be fetched) 


Through programming, the controller can be forced to wait for the end of a calibration or measurement 
(see table 3-2 Comparison of synchronization capabilities). Commands "*oPc", "*OPC?" or "*WAL" 
are used to ensure that a calibration or measurement is completed before a new command is sent (see 
section 3.6.8.3 Comparison of Synchronization Capabilities). 

In the examples below synchronization by means of the *WAI command is described. 
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3.6.8.1 Wait for End of Calibration 


Wait for the calibration to be completed before sending the next setting command: 


When analog analyzer instruments are called up with commands 
IECOUT 20,"INSTrument2 A22; *WAI" 
IECOUT 20,"INSTrument2 A110; *WAI" 


with calibration switched on in the current setup ("“CALibrate:ZERO:AUTO ON") 
or upon loading a setup with commands 


IECOUT 20,"MMEMory:LOAD:STATe 0, ‘filename’; *WAI" 
(current setup) 

IECOUT 20,"MMEMory:LOAD:STATe 2, 'filename'; *WAI" 
(complete setup) 

IECOUT 20,"*RST; *WAI" 
(default setup) 


with calibration switched on in the setup to be loaded ("CALibrate: ZERO:AUTO ON") 
or after calling up a calibration with commands 


IECOUT 20,"CALibrate:LDG:AUTO ONCE;*WAI" or "CALibrate LDG; *WAI" 


IECOUT 20,"CALibrate:ZERO:AUTO ON; *WAI" or "CALibrate AUTO; *WAI" 
IECOUT 20,"CALibrate:ZERO:AUTO ONCE;*WAI" or “CALibrate DCC; *WAI" 


Without this forced synchronization, a subsequent generator or analyzer setting command would 
trigger a new calibration procedure. 


3.6.8.2 Wait for End of Measurement/Sweep 


rement result denotes either a single measurement result or 


A measurement or a sweep can be triggered by means of INIT, *TRG or GET (see section 3.6.8.2 
Wait for End of Measurement/Sweep). 
INIT will be used in the examples below. 


With IEC/IEEE-bus commands assuming a settled measurement result, synchronization with *WAI, 
“OPC? or “OPC must be effected by means of an SRQ. The use of the three synchronization methods 
is described in section 3.6.8.3 Comparison of Synchronization Capabilities. 

“WAI will be used in the examples below. 


The effect of the various combinations of measurement or sweep trigger with a synchronization 
command is described in the table below. 
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Table 3-1 Trigger command with/without synchronization 


Trigger command with/without 
synchronization 


Description 


"INIT:CONT OFF; *WAL" 


A single measurement or sweep is triggered. Subsequent commands are processed after 
the measurement or sweep is completed. 

Generator and analyzer setting commands do not trigger a new measurement. 

Anew measurement has to be triggered with 


IECOUT 20, “INIT; *WAIL“ 


‘measurement. 


“INIT:CONT OFF" 
without *wAI 


When a generator or analyzer setting command is sent during a single measurement, ie 
before the measurement is completed, the measurement is restarted to avoid incorrect 
results (incorrect results could be obtained, for instance, when the generator voltage is varied 
during the measurement). 

Generator or analyzer setting commands sent after the single measurement has been 
terminated will not trigger a new measurement. 
A new measurement has to be triggered with 


TECOUT 20, "INIT" , 


TES Oa EAE Generator and analyzer setting commands will only be processed when the measurement is 


terminated. They will not trigger a new measurements. 
A new measurement has to be triggered with 


IECOUT 20, "INIT; *WAI“ 


“INIT:CONT ON" Each generator or analyzer setting command restarts a measurement to avoid incorrect 
without *waAI measurement results (incorrect results could be obtained, for instance, when the generator 
voltage is varied during the measurement). 
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3.6.8.3 Comparison of Synchronization Capabilities 


Table 3-2 Comparison of synchronization capabilities 


Action after hardware settling Controller programming 


cia Upon completion of the calibration or after a| IECOUT 20,"INST2 A22" 
j measurement result has been obtained, command| IECOUT 20, **OPc? 
**OPC?" causes "1" to be entered in the output buffer. | TECIN 20, A$ 
The "1" is irrelevant - the method is based on the fact 
that command IECIN 20,A$ stops the program run until 
the buffer has a "1". 


This method is therefore not suitable to wait for a 
"1" in the program loop. This is possible with *OPC. 


*WAL Upon completion of the calibration or after a} 0. “INST 2 . kWAT? 
measurement result has been obtained, the next ee Pens wees a 
command is executed. 
*OPC Upon completion of the calibration or after a| -SetbitO inthe ESE 
measurement result has been obtained, the Operation] - Set bit 5 in the SRE 
Complete bit in the Event Status Register (ESR) is set| - Wait for Service Request (SRQ) 
which triggers an SRQ if bit 5 in the Status Enable 
Register ie sat " Advantage over "*OPC?" and "*WAI'": 
j While waiting for SRQ with the Operation Complete bit in 
the Event Status Register set, the program may carry out 
other tasks. 


Universal Sequence Controller (UPL-B10) RS-232 interface 


See 3.16.4.4 Differences from the IEC-bus Syntax - UPL-B10 See 3.17.5 Differences to Remote Control via IEC/IEEE Bus 
*OPC cannot be used. *OPC cannot be used. 


Detailed examples for command synchronization are given in section 3.15.15 Command 
Synchronization 


3.7 Status Reporting System 


The status reporting system (see Fig. 3-6, Overview of Status Register) stores all information on the 
current operating status of the UPL, eg AUTORANGE being performed, and on errors. Such 
information is stored in the status registers and in the error queue. The contents of the status registers 
and of the error queue can be queried via the IEC/IEEE bus. 


The information is hierarchically structured. The topmost level is formed by the Status Byte Register 
(STB) defined by IEEE 488.2 and the associated mask register Service Request Enable (SRE). The 
STB receives its information from the Standard Event Status Register (ESR) also defined in JEEE 
488.2 and the associated mask register Standard Event Status Enable (ESE) as well as from the SCPI- 
defined STATus:OPERation and STATus:QUEStionable registers and the UPL-specific register 
STATus:XQUEstionable, which contain detailed information on the UPL. 


The status reporting system also includes the IST flag (Individual STatus) and the Parallel Poll Enable 


Register (PPE) assigned to it. The IST flag, just as SRQ, combines the complete device status in a 
single bit. The PPE for the IST flag has an analog function like the SRE has for the Service Request. 
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3.7.1 Structure of SCPI Status Register 


The STATus:OPERation Register and the STATus:QUEStionable Register (see section 3.7.3.4 
STATus:OPERation Register and) consists of five registers of 16 bits each with different functions 
(See Fig. 3-5). The individual bits are independent of each other, ie each hardware status is assigned a 
bit number which is the same for all five registers. Bit 5 of the STATus OPERation Registers, for 
instance, is assigned in all five registers to the hardware status "wait for trigger". Bit 15 (the most 
significant bit) is set to zero in all registers. Thus the contents of the registers can be processed by the 
controller as a positive integer. 


12} CONDition register 


PTRansition register 


NTRansition register 


| | EVENT register | 
Y To Status Byte Register 
> 


& & && & K&R &R H&K KR KR KR KK & 


A A @ Summary bit & = logig ANC 
ENABle register @ =logig OR 
of all bits 


Fig 3-5 Status register model 


CONDition register The CONDition register is directly written to by the hardware or the summary 
bit of the next lower register. Its contents reflects the current device status. 
This register can only be read, but neither written to nor cleared. After an 
SRQ has been caused by an entry in one of the status registers, reading the 
CONDition register does not trigger another SRQ. Further SRQs are only 
possible when the EVENT register of the status register is read. 


Reading the register does not change its contents. 


PTRansition register The Positive TRansition register acts as a transition filter. Upon transition of a 
bit of the CONDition register from 0 to 1, the associated PTR bit decides 
whether the EVENt bit will be set to 1 
PTR bit = 1: the EVENt bit is set. 
PTR bit = 0: the EVENt bit is not set. 
This register can be written and read. 
Reading the register does not change its contents. 
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NTRansition register 


EVENt register 


ENABle register 


Summary bit 


The Negative TRansition register also acts as a transition filter. Upon 
transition of a bit of the CONDition register from 1 to 0, the associated NTR 
bit decides whether the EVENt bit is set to 1. 

NTR bit = 1: the EVENt bit is set. 

NTR bit = 0: the EVENt bit is not set. 

This register can be written and read. 

Reading the register does not change its contents. 


With the aid of these two transition registers the user can define the status 
change of the CONDition register (none, 0 to 1, 1 to 0 or both) that is to be 
stored in the EVENt register. 


The EVENt register reports whether an event has occurred since its last 
reading, it is the memory of the CONDition register. It registers events that 
have been reported by the transition registers. The EVENt register is 
continuously updated by the instrument. It can only be read by the user. 
Reading this register clears its contents. After an SRQ has been caused 
by an entry in a status register, another SRQ is only possible when the 
EVENt register of the status register is read. Reading the CONDition register 
does not cause another SRQ. 


This register is frequently referred to as the overall register. 


The ENABle register determines whether the EVENt bit affects the summary 
bit (see below). Each bit of the EVENt register is ANDed (symbol '&’) with the 
associated ENABle bit. The events of all logical operations of this register 
are ORed (symbol '+') and passed on to the summary bit. 

ENAB bit = 0: the associated EVENt bit does not affect the summary bit. 
ENAB bit = 1: if the associated EVENt is "1", the summary bit is also 

set to "1". 

This register can be written and read by the user. 

Reading the register does not change its contents. 


As stated above, the summary bit for each register is derived from the EVENt 
and the ENABle registers. The result is entered into a bit of the CONDition 
register of the next higher register. 

The instrument automatically generates the summary bit for each register. An 
event, eg a non-locking PLL, may thus cause a service request through all 
hierarchical levels. 
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always 0 

RUN (BASIC Macro) 
tree 

free 

Analyzer overrun 
Measuring status 
Sweep stalus 
Sweep status 
free 

free 

Waiting for trigger 
Measuring 
SWEeping 
RANGing 

tree 

CALibrating 


always 0 


Overload of input channel 2 


Overload of input channel 1 
Generator status 
Generator status 
Generator status 

Sweep underrange 

free 

tree 

Phase meas. res. uncertain 
Freq. meas. res. uncertain 
free 

free 

free 

free 


Function meas. res. uncertain 


EVENt part 
NTRansition part 
PTAansiton pan 
CONDition part 

ENABle part 


& = logic UND 
@® = logic ODER 
of all bits 
Fig. 3-6 Overview of Status Register 


Universal Sequence Controller (UPL-B10 


See 3.16.4.4 Differences from the IEC-bus Syntax - 
List of usable commands of the status reporting system. 


) 


UPL-B10 See 3.17 


List of us 


-&- Low-dist. generator calib. under progress 
~&- Negative reference value matched 

-&- Analyzer offset calib. under progress 

-&- Setup conversion 

a Printer not ready 

-&- 


Hardcopy under progress 

ORUN in channel 2 

ORUN in channel 1 

Calib. in channel 2 

Calib. in channel 1 

i Range information for function 
measurement in channel 2 

ie Range information tor function 
measurement in channel 1 
Function meas. result of channel 2 uncertain 
Function meas. result of channel 1 uncertain 


STATus:XQUEstionable register 


O- NO WOL NON @ 


7 | Power on 
-&- | 6 } User Request 
-&-} 5 | Command Error 
-&-| 4 | Execution Error 
-&-}| 3 [ Device Dependent Error 
-&-] 2 | Query Error 
-&-| 1 [frei 


© | Operation Complete 
ESE ESA 


STATus:EVENt-Register 


Query 
responses 
Error 
messages 


Message AVailable 


Error queue 


RS-232 interface 


5 Differences to Remote Control via IEC/IEEE Bus 
able commands of the status reporting system. 
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3.7.3 Description of Status Registers 
3.7.9.1 Status Byte (STB) and Service Request Enable Register (SRE) 


The STB is already defined in IEEE 488.2. It provides a rough overview of the UPL status, collecting 
information from the lower-level registers. It is comparable with the CONDition register of a 
SCPI-defined register and is at the highest level of the SCPI hierarchy. Its special feature is that bit 6 
acts as the summary bit of all other bits of the Status Byte Register. 

The Status Byte Register is read out by the query *STB? or a Serial Poll . 


The SRE is associated with the STB. The function of the SRE corresponds to that of the ENABle 
register of the SCPI registers. Each bit of the STB is assigned a bit in the SRE. Bit 6 of the SRE is 
ignored. If a bit is set in the SRE and the associated bit in the STB changes from 0 to 1, a Service 
Request (SRQ) will be generated on the IEC/IEEE bus, which triggers an interrupt in the controller 
configured for this purpose, and can be further processed by the controller. 

The SRE can be set by the command *SRE and read out by the query *SRE?. 

Its contents are not set to zero during reading. 

if the EVENt part of a status register is read, the associated bit in the status byte register is deleted (eg 
STAT:OPER:EVEN? deletes the OPER bit (d7) in the OPERation register). 


Table 3-3 Definition of bits used in the Status Byte Register 


Definition 


XQUEstionable Status summary bit 


This bit is set if in the XQUEstionable Status Register an EVENt bit is set and the associated 
ENABle bit is set to 1, 


The query command of the XQUEstionable Status Registers is "STATus:XQUEstionable:CONDition?" or 
"STATus:XQUEstionabie[: 


Error Queue EVENt}?" 
The Error Queue contains an entry to be read with command "SYSTem:ERRor?" followed by IECIN. 


QUEStionable Status summary bit 


This bit is set if in the QUEStionable Status Register an EVENt bit is set and the associated ENABle bit is set to 1. 
A set bit denotes a questionable device status which can be specified in greater detail by querying the QUEStionable 
Status Registers with "STATus:QUEStionable: CONDition?” or "STATus:QUEStionable[:EVENt]?" 


A measurement result, response to a query (IEC/IEEE-bus command with '?') or Error Queue entry is available and 
can be read with an IECIN command. 


ESB bit 


Summary bit of the Event Status Register. This bit is set if one of the bits in the Event Status Register is set and 
enabled in the Event Status Enable Register. 

Setting of this bit denotes a serious error which can be specified in greater detail by querying the Event Status 
Registers with "*ESR?”. 


MSS bit (master status summary bit) 


This bit is set if the UPL triggers a service request. This is the case if one of the other bits of this register is set 
together with its mask bit in the Service Request Enable Register SRE. 


OPERation Status Register summary bit 


This bit is set if an EVENt bit is set in the OPERation Status Register and the associated ENABle bit is set to 1. 
A set bit denotes that an action is just being performed by the UPL. Information on the type of the action can be 
obtained by querying the OPERation Status Register with ‘STATus:OPERation:CONDition?” or 
"STATus:OPERation[: EVENt]?”. 


Universal Sequence Controller (UPL-B10) RS-232 interface 


See 3.16.4.4 Differences from the IEC-bus Syntax - UPL-B10 See 3.17.5 Differences to Remote Control via IEC/IEEE Bus 
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Cannot be used Cannot be used 


3.7.3.2 IST Flag and Parallel Poll Enable Register (PPE) 


Similar to the SRQ, the IST flag (Individual Status Flag) combines the complete status information in a 
single bit. It can be queried by a parallel poll (see section 3.7.4.3 Parallel Poll, and 3.15.16.1 SRQ 
Interrupt Routine with Serial Poll or with "*IsT?". 


The Parallel Poll Enable Register (PPE) determines which bits of the STB affect the IST flag. The bits 
of the STB are ANDed with the corresponding bits of the PPE, bit 6 - in contrast to the SRE - being 
used too. The IST flag is obtained by ORing all results together. The PPE can be set by the command 
*PRE and read by the query *PRE?. 


Universal Sequence Controller (UPL-B10) RS-232 interface 


See 3.16.4.4 Differences from the IEC-bus Syntax- UPL-B10 | See 3.17.5 Differences to Remote Control via IEC/IEEE Bus 
Cannot be used Cannot be used 


3.7.3.3 Definition of bits used in the Event Status Register 


The ESR is already defined in the IEEE 488.2 standard. It is comparable to the EVENt register of an 
SCPI register. The Event Status Register can be read out by the query *ESR?. 

The ESE forms the associated ENABle register. It can be set by the command *ESE and read out by 
the query *ESE?. 


Table 3-4 Definition of bits used in the Event Status Register 


[eine [oeinion ——SSSSCSCSCSCSCSCSCSCSCSCSCSCSCS 


Operation Complete 


Upon reception of the "*oPpc" command this bit is set exactly when all previous commands have been 
executed. 


Query Error 


This bit is set if the controller wants to read data from the instrument but has not sent a data request 
command, or if the controller does not fetch the requested data but sends instead a new command to the 
insttument. A frequent cause is a faulty query which cannot be executed. 


Device-dependent Error 


This bit is set if a device-dependent error occurs. An error message with a positive number denoting the error 
in greater detail in plain text (see 3.14 List of Error Messages) will be entered into the Error Queue. 


Execution Error 


This bit is set if the syntax of the command received is correct but the command cannot be executed due to 
various marginal conditions. An error message with a number between -200 and -300 describing the error in 
greater detail (see 3.14 List of Error Messages) will be entered into the Error Queue. 


Command Error 


This bit is set if an undefined command or a command with incorrect syntax is received. An error message 
with a number between -100 and -200 describing the error in greater detail (see 3.14 List of Error Messages) 
will be entered into the Error Queue. 


User Request 


This bit is set upon pressing the [LOCAL] key, ie when the instrument is switched to manual control. 


Power On 


This bit is set upon power on of the instrument. 
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3.7.3.4 STATus:OPERation Register 


The CONDition part of this register contains information on the operations currently performed by the 
UPL and the EVENt part on the operations performed by the UPL since the last readout of the register. 
The register can be read by the commands 

"STATus :OPERation:CONDition?" or 

"STATus :OPERation[:EVENt]?”. 


Table 3-5 Definition of bits used in the STATus:OPERation register 


CALibrating 
This bit is set as long as a calibration is performed by the UPL. 
ee a oe 


RANGing 
This bit is set as long as the UPL performs a range change (eg. autorange). 


SWeEeping 

This bit is set while the UPL is performing a sweep. Bits 8 and 9 inform on the current sweep state. 
MEASuring 

This bit is set while the UPL is performing a measurement. Bit 10 informs on the current measurement state. 


WAIT for TRIGGER 
This bit is set while the UPL waits for a ee ee ie TS event. 


Band9 Nalini aaah eae Status 
Bit 3, 9, 8 
00 0 = Sweep OFF No sweep performed 
001 = Sweep TERMINATED Single sweep completed 
0 10 =Sweep STOPPED Sweep has been stopped and may be continued 
0 11 = Sweep INVALID Sweep invalid as not yet started 
100 = Sweep MANU RUNNING Manual sweep running 
101 = Sweep SNGL RUNNING Single sweep running 
110 = Sweep CONT RUNNING Continuous sweep running 
111 = Sweep OFF 


°o 


Measuring Status 


Bit 4, 10 
0 O = Measuring TERM Single measurement completed 
0 1 = Measuring STOP Measurement stopped 
1 0 = Measuring SNGL Single measurement running 
1 1 = Measuring CONT 


Analyzer Overrun 


The sampling rate applied to the external input is too high for the digital meter selected. 
Remedy: 

- Select a lower external sampling rate and set function again 

- Select a fast digital meter. 


12,13 
RUN (BASIC-Macro) 


Ifa BASIC macro (see 2.16 Macro Operation) is started with the command SYST:PROG:EXEC 'filename.bas’, this 
bitis set to 1. This bit is set to 0 when the program has been quit. This 10 transition can be queried via serial poll or 
initiate an SRQ, eg to fetch measurement data (for a detailed example see 3.15.18 BASIC-Macro aufrufen 
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3.7.3.5 STATus:QUEStionable Register 


This register contains information on questionable device states. These may for instance occur if the 
UPL is operated out of specifications. The register can be read by the commands 
"STATus :QUEStionable:CONDition?" or 

"STATus : QUEStionable[:EVENt]?". 


Table 3-6 Definition of bits used in the STATus:QUEStionable Register 


[anne [owtnton —OSOSCSCSCSC‘“‘t*‘~*d 


Function 


This bit is set when the result of a function measurement is questionable. 


FREQuency 
This bit is set when the result of a frequency measurement is questionable. 
PHASe 


This bit is set when the result of a phase measurement is questionable. 


Sweep underrange 
During the sweep, valid but inaccurate measurement results were obtained because of underranging. 


Generator status 
Bit 12, 11, 10 


Generator OFF Both generator channels are switched off 
Generator OFF 
Generator RUNNING Generator outputs a signal 
Generator BUSY Generator DSP computes a waveform 
Generator HALTED No generator output signal due to incomplete or invalid setting 
Generator OVERRUN The sampling rate applied to the external input is too high for the 
digital generator selected Remedy: 
- Select lower sampling rate, call up function again. 
- Select faster digital generator 


e) 
1 
ie) 
i! 
ie) 
1 


ee eT 


Generator OFF 
Generator OFF 


Analyzer Status 


Bit 14, 13 


Normal working order (no overload at any channel) 
ANL 1: OVLD Overload at input channel 1 
ANL 2: OVLD Overload at input channel 2 
ANL 1:OVLD 2:OVLD ~— Overload at both input channels 


fou out 


With input impedance of 3002 or 6002 one or both input channels are overloaded! 
To protect the analyzer input against damages the input impedance temporarily is switched to 200 kQ and the 
generator output is tumed off. Measurement will be continued. 


Ways to recover from overload: 

- remove overload (input voltage at 300Q or 600Q must not exceed 25 V) or 

- set input impedance to 200kQ (INP:IMP R200k). 

Reactivate generator output by sending command “OUTPut ON". 

C.f. 2.13 Fast Switch-off of Outputs. The overload protection of the analyzer inputs is valid for analog board versions 
2 4.00 and software version = 1.0. 
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3.7.3.6 STATus XQUEStionable Register 


This register contains additional information for the Status Operation Register and information on 
rarely occurring states. It can be read by the queries "STATus:XQUEStionable :CONDition?" or 
"STATus :XQUEStionable[:EVENt]?". 


Table 3-7 Definition of bits used in the STATus:XQUEstionable Register 


Information of MEASuring bit (d4) and Measuring Status bit (d10) of Status Operation Register 
refers to channel 1. 


MEASuring bit (d4) 
Measuring status bit (d10) 


Measuring TERM Single measurement terminated on 
Measuring STOP Measurement stopped on 

Measuring SNGL Single measurement in progress on 
Measuring CONT Continuous measurement in progress on 


Bit set: Information of MEASuring bit (d4) and Measuring Status bit (d10) of Status Operation Register 
refers to channel 2. 


Analogous to bit No, 0, 
Additional range information for channel 1 


d3 d2 


0 0 Measurement result valid 
Ranging in channel 1. 
Bit d2 (RANGing) of STATus OPERation Register set simultaneously. 
Underrange (measurement result inaccurate) in channel 1 
Overrange (measurement result invafid) in channel 1 
Function bit dO (function measurement result uncertain) of the Status Questionable Register 
set simultaneously with underrange and overrange bits. 


Measurement result valid 

Ranging in channel 2. 

Bit d2 (RANGing) of STATus OPERation Register set simultaneously. 

Underrange (measurement result inaccurate) in channel 2 

Overrange (measurement result invalid) in channel 2 

Function bit dO (function measurement result uncertain) of the Status Questionable Register | 
set together with the underrange and overrange bits. 


The calibration denoted in bit 13 or 15 is in progress in channel 1. No measurements are performed 
during this period. 


The calibration denoted in bit 13 or 15 is in progress in channel 2. No measurements are performed 
during this period. 


The sampling rate at the external input of channel 1 is too high for the digital instrument. 
Remedy: Set lower rate and recall measurement function. 


Bit set: Ditto for channel 2 
Bit set: Read-out of screen content to a printer or a file. Operation of UPL is disabled for a few seconds. 
Bit set: Printer not ready. 
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3.7.4 Use of Status Reporting System 


For an efficient use of the status reporting system, the information contained therein has to be 
transferred to the controller and further processed. There are various methods which are described in 
the following. Detailed program examples are given in 3.15 Examples of IEC/IEEE-Bus Programming. 


3.7.4.1 Service Request, Use of Hierarchical Structure 


Under certain conditions, the UPL may send a service request (SRQ) to the controller. This service 
request usually causes an interrupt at the controller to which the controller program can respond by a 
suitable action. As shown in Fig. 3-6 (Section 3.7.2 Overview of Status Register), a SRQ will always 
be triggered if one or several of the bits 3, 5 or 7 have been set in the Status Byte Register and 
enabled in the SRE. Each of these bits combines the information from a further status register. By 
setting the ENABle registers of the status registers accordingly, any bit in any status register will be 
able to trigger a SRQ. To utilize the possibilities of the service request, all bits in the enable registers 
SRE and ESE should be set to "1". 


Examples: 
(see also Fig 3-6 , Section 3.7.2 Overview of Status Register ): 


Use command "*oPpc" for generating an SRQ. While waiting for the SRQ, the program may perform 
other tasks. 

e Setting bit O (Operation Complete) in the ESE 

e Setting bit 5 (ESB) in the SRE 

Upon completion of the settings, the UPL generates an SRQ. 


Indicating the end of a sweep by an SRQ via bit 3 in the STATus OPERation Register. While waiting 
for the SRQ the program may perform other tasks. 

e Setting bit 7 (summary bit of STATus:OPERation Register) in the SRE 

e Setting bit 3 (Sweep Terminated) in the STATus:OPERation:ENABle Register. 


e Setting bit 3 in the STATus:OPERation:NTRansition to ensure that the transition of sweeping bit 3 
from 1 to 0 (Sweep-Terminated) is also stored in the EVENt register. Calling up the “CLS command 
causes all bits of the NTRansition and PTRansition to be set to 1 so that any bit change is recorded. 
Enabling the desired enable bit, in this case bit 3, will normally be sufficient. 


After having completed the sweep, the UPL generates an SRQ. 


The SRQ is thus the only way for the UPL to become active of its own. A controller program should set 
the UPL so that a service request will be generated in case of malfunctions. The program should 
suitably respond to the service request. A detailed example of a service request routine is given in 
section 3.15.15 Command Synchronization. 


Universal Sequence Controller (UPL-B10) RS-232 interface 


See 3.16.4.4 Differences from the IEC-bus Syntax - UPL-B10 | See 3.17.5 Differences to Remote Control via IEC/IEEE Bus 
Cannot be used Cannot be used 
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3.7.4.2 Serial Poll 


Serial Poll is mainly used for obtaining a quick overview of the status of several devices connected to 
the IEC/IEEE bus 
In the case of a Serial Poll, the status byte of a device can be queried with 


EECOUT: 20," *S7p? = 
IEC IN 20,A% 


However, querying the status byte is normally implemented by interface messages (see annex A, 
Interface Messages) which means that a single byte is set to the hardware. 


The R&S BASIC command for the execution of a Serial Poll is 
IEC SPL 20,A% 


It is much quicker than the Common Command "*STB?". 


The serial poll method has already been defined in the IEEE 488.1 standard and used to be the only 
standard method for querying the status byte of several devices. This method also works with 
instruments which neither conform to SCPI nor to IEEE 488.2. 


Universal Sequence Controller (UPL-B10) RS-232 interface 


See 3.16.4.4 Differences from the IEC-bus Syntax - UPL-B10 See 3.17.5 Differences to Remote Control via IEC/IEEE Bus 
Cannot be used Cannot be used 


3.7.4.3 Parallel Poll 


In the parallel poll mode up to eight devices are simultaneously requested by a command from the 
controller to transmit 1 bit of information on the assigned data line, ie to pull the assigned data line to 
logic 0 or 1. Similar to the SRE register which defines the conditions under which an SRQ will be 
generated, there is a Parallel Poll Enable Register (PPE), which is also ANDed bit by bit with the STB 
— taking into account bit 6. The result is ORed and is then returned (may be inverted) as a reply toa 
parallel poll of the controller. The result can also be read out without parallel poll by the query *IST. 


The UPL must first be set for the parallel poll using the R&S BASIC command IEC PCON. 
Example: 


IECPCON 20,1,6: UPL identifies itself by a 1 on line 6. 


This command assigns a data line to the device on which it sends an SRQ. The parallel poll itself is 
made by IEC PPL Pp%. 


The parallel poll mode is mainly used to find out quickly which of the devices connected to the 
IEC/IEEE bus has caused an SRQ. For this purpose SRE and PPE must be set to the same value. A 
detailed example of parallel poll is given in section 3.15.16.1.2 Serial Poll SRQ Routine. 


Universal Sequence Controller (UPL-B10) RS-232 interface 


See 3.16.4.4 Differences from the IEC-bus Syntax- UPL-B10 | See 3.17.5 Differences to Remote Control via IEC/IEEE Bus 
Cannot be used Cannot be used 
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3.7.4.4 Queries 


Each individual register of a status register can be read out by queries. The individual queries are 
given in the detailed description of the registers in Section 3.7.3 Description of Status Registers. The 
queries always return a number representing the bit pattern of the queried register. This number is 
evaluated by the controller program. 


Queries are mainly used after a SRQ to obtain detailed information on the cause for the SRQ. 


3.7.4.5 Error Queue Query 


e Each error condition in the instrument causes an entry in the error queue. The entries in the error 
queue are detailed error messages in plain text which can be read out via IEC/IEEE bus by the 
query SYSTem:ERRor?. Each query SYSTem:ERRor? returns an entry from the error queue. If 
there are no more error messages in the error queue, 0 = "No error" is returned by the instrument 


The error queue should be queried in the controller program after each SRQ since the queue entries 
provide a more precise description of the error cause than the status registers. In particular in the 
test phase of a controller program the error queue should be queried at regular intervals since it also 
registers faulty commands from the controller to the UPL. 


or Queue, each error cals 
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3.7 Resetting the Status Reporting Systems 


Table 3-8 contains the various commands and events causing a reset of the status reporting system. wh 
None of the commands, with the exception of *RST affects the functional device setting. In particular 


DCL does not clear the device settings. 
DCL, SDC 
(Device Clear, *RST or STATus:PRESet *CLS 
Selected Device | SYSTem:PRESet 
Clear) 


| Some! my 10 fle MR ET N Sterr n -r 
. SeeiON oalniea ome | eharhena lh Mesto salwempan | 
Reicwwar erieen Rew cee =) jakeeeue | chase ae 
eS a ee 


Clears ENABle registers of OPERation, 
QUESTionable and XQUEStionable Register, 
= ENABle registers of all other registers with 
Fills PTRansition registers with "1", 
clears NTRansition a ey 


Table 3-8 Reseiting of device functions 


1) Any command that is the first one in a command line clears the output buffer. 
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3.8 Notation of Command Table 


All commands implemented in the UPL according to the command system are tabulated and described 
in detail in section 3.10 IEC-bus Commands. The notation is in line with the SCP! standard provided 
the committee has defined a command for the required function. 


Command table in section 3.10 |EC-bus Commands 


Command: 


Parameter: 


Basic unit: 


Meaning: 


Section: 


Upper/lower case 


Special character | 


Special characters [ ] 
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In this column the complete command without parameters is listed. 


Here the required parameters and their range of values are stated. If the 
comman4d is only available in the form of a query, ‘Query only’ is marked 
in this column. 


Basic unit of physical parameter. 
Brief description of command. 


Reference to the detailed function description in the case of manual 
operation, mainly section 2 of the UPL manual. 


Upper/lowercase characters are used to differentiate between the long 
form and the short form of the keywords of a command. The UPL itself 
does not distinguish between uppercase and lowercase letters. 


For some commands there is a choice of keywords having the same 
effect. These keywords are stated in the same line and separated by a 
vertical bar. Only one of these keywords need to be stated in the header 
of the command. The effect of the command is independent of the 
keyword selected. 


Example: “SOURCe: FREQuency :CW| :FIXed" 
(setting generator to a constant frequency of 1 kHz) 


The two commands below have an identical effect 
"SOURCe: FREQuency:CW 1E3"= "SOURCe:FREQuency:FIxXed 1E3" 


A vertical bar in the notation of the parameters is used to separate 
alternative options and is to be seen as "or". The effect of the command 
differs according to the parameter stated. 


Example: Selection of parameters for the command 
"SENSe: VOLTage: UNIT V|DBV|DBU" 
(measurement result may be displayed in Volt, dBV or dBu) 


Keywords in square brackets may be omitted in compound headers (see 
section 3.5.3 Structure of a Command Line). For reasons of compatibility 
with the SCPI standard, the instrument must be able to accept the full 
length of the command. 

Parameters in square brackets may also be optionally inserted in the 
command or omitted. 


Example: "SENSe[1] [:VvoLTage|POWer]:REFerence:MODE ..." 
has the same effect as 
“SENSe:REFerence:MODE ..." 
(selecting the method for generating a level reference value) 
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Parameters in square brackets 
may also be optionally inserted in the command or omitted. 


Example: TRACe[1] stands for TRACe and TRACe1 


TRACe[112] denotes that either TRACe1 or 
TRACez?2 can be selected, causing 
different settings. 
DISPlay:TRACe[1|2]:MARKer MODE ... 


(markers for FFT spectrum display may be different for TRACe1 
and TRACe2) 


TRACe[] denotes that the command can be used for 
TRACe1 and TRACez2, causing the same settings 
in both cases. 


DISPlay:TRACe[]:CURSor[1]:MODE ... 
(selected cursor function apply to both traces!) 


Special characters {} Parameters in curly brackets may be included in the command as often as 
required. 


Example: SENSe[1]:LIST:FREQuency <n>{,<n>} 
(frequencies of an RMS-selective sweep) 
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3.9 Common Commands 


The common commands are based on the IEEE 488.2 (IEC 625.2) standard. A specific command has 
the same effect in different instruments. The headers of these commands consist of an asterisk "*" 
followed by three letters. Many common commands refer to the status reporting system described in 


detail in section 3.15 Examples of IEC/IEEE-Bus Programming. 


Table 3-9 


Command 


*SRE 
*STB? 


Common Commands 


Brief description 


Resets status byte 
Sets Event Status Enable Register 


Readout of content of Event Status 
Register 


Identification query 


Query for content of IST flag 
Synchronization command 


Address for passing back the IEC/IEEE- 
bus control 


Sets Parallel Poll Enable Register 


Resets the device to a defined default 
state. The parameter link (see 2.15.8 
Transfer of Parameters (Parameter Link 
Function)) is disabled to maintain the 
default setting described in Appendix A 
UPL Default Setup 


Sets Service Request Enable Register 


Query for content of Status Byte 


*TRG 
*TST? 


*CLS 


CLEAR STATUS sets the status byte (STB), the Standard Event Register (ESR) and the EVENt 
part of the QUEStionable, OPERation and of the XQUEstionable Register to zero. The command 


Triggers measurement 
UPL selftest 


Synchronization command 


Parameter / Notes 


no query 

0 to 255 

query only 
ROHDE&SCHWARZ, UPL, 
0, 2.xx 


query only 


0 to 30, no query 


0 to 255 


no query 


0 to 255 
query only 
no query 


query only 


Not usable 


Universal 
Sequence 
Controller 


RS-232 
interface 
Not usable 
Not usable 


Usable Usable 


Usable Usable 


Not usable 


Usable Usable 


Not usable 


Not usable 


Not usable 


Not usable 


Usable Usable 


Not usable Not usable 


Not usable 


Not usable 


Usable Usable 


Usable Usable 


Usable Usable 


has no effect on the mask and transition parts of the register. The output buffer is cleared. 


*ESE 0 to 255 


EVENT STATUS ENABLE sets the Event Status Enable Register to the defined value. The query 


“ESE? returns the content of the Event Status Enable Registers in decimal form. 


*ESR? 


EVENT STATUS ENABLE returns the contents of the Event Status Enable Register in decimal 


form (0 to 255) and clears the register. 


*IDN? 


IDENTIFICATION QUERY for identification of the instrument. 
The response is for example: “Rohde&Schwarz, UPL, 0, 2.xx’ 
UPL = instrument designation: 0 = serial number, 2.xx = firmware version 
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*IST? 


INDIVIDUAL STATUS QUERY returns the contents of the IST flag in decimal form (0 | 1). 
The IST flag is the status bit sent during a Parallel Poll (see section 3.7.3.2 IST Flag and Parallel 
Poll Enable Register (PPE)). 


*OPC 
OPERATION COMPLETE sets bit 0 in the Event Status Register if all preceding commands have 
been executed. This bit may be used to assert a Service Request (see section 3.6.8.3 Comparison 
of Synchronization Capabilities, 3.7.3.3 Event Status Reg. (ESR), Event Status Enable Reg. 
(ESE), and section 3.15.15.3 Command Synchronization with “OPC and SRQ 


*OPC? 
OPERATION COMPLETE QUERY places an ASCII character "1" in the output buffer as soon as 
all preceding commands have been executed (see 3.6.8.3 Comparison of Synchronization 
Capabilities and section 3.15.15.3 Command Synchronization with “OPC and SRQ. 


*PCB 0 to 30 
PASS CONTROL BACK notifies the address of the controller to which the IEC/IEEE-bus control is 
to returned. 


*PRE 0 to 255 
PARALLEL POLL REGISTER ENABLE sets the Parallel Poll Enable Register to the defined value. 
The query *PRE? returns the contents of the Parallel Poll Enable Registers in decimal form 


*RST 
RESET sets the UPL to a defined default state. The parameter-Link (see 2.15.8 Transfer of 
Parameters (Parameter Link Function)) is switched off to ensure that the default state as described 
in Annex A UPL Default Setup is maintained after a change of instrument or function. 


*SRE 0...255 
SERVICE REQUEST ENABLE sets the Service Request Enable Register to the defined value. 
Bit 6 (MSS mask bit) remains 0. This command determines the conditions under which a Service 
Request will be asserted. The query “SRE? outputs the contents of the Service Request Enable 
Registers in decimal form. 
Bit 6 is always 0. 


*STB? 
READ STATUS BYTE QUERY outputs the contents of the status byte in decimal form. 
Its contents are not set to zero during reading. 
If the EVENt part of a status register is read, the associated bit in the status byte register is deleted 
(eg STAT:OPER:EVEN? deletes the OPER bit (d7) in the OPERation register). 


*TRG 
TRIGGER starts all actions waiting for a trigger event. 
See sections 3.6.7 Triggering a Measurement/Sweep; 3.6.8.2 Wait for End of 
Measurement/Sweep and section 3.15.8.1 Readout of Triggered Measurements. 


*TST? 
SELF TEST QUERY causes a brief selftest of the UPL and outputs an error code in decimal form 
(‘0' for ok., '1' for error) 


*WAI 
WAIT-to-CONTINUE allows processing of commands only after all preceding commands have 
been executed, all signals settled and current measurements are terminated (see sections 3.6.8.2 
Wait for End of Measurement/Sweep, 3.6.8.3 Comparison of Synchronization Capabilities, and 
section 3.15.15.1 Command Synchronization with *WAI. 
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Selection of Generator + Configuration of Analog Generators + Configuration of Digital Generators 
* Generator Sweeps + Generator Functions 


IEC//EEE-Bus Commands for Analyzers 
Selection of Analyzer +» Configuration of Analog Analyzers + Configuration of Digital Analyzers oe 
+ Starting the Analyzer, Ext. Sweep + Analyzer Functions bes 


Selection of Analyzer Filter 


Units for IECAEEE Measurement Results 


Loading and Storing 
Loading and Storing Instrument Setups » Loading and Storing Traces and Lists 


Commands for Graphical Representation of Results 


Commands for Printing/Plotting of Screen and Storing in Files 


Setting and Display of Auxiliary Parameters 
IEC/IEEE-Bus Address ¢ Keyboard Settings - Macro Operating + Display Settings « Setting and Switching Bie 
Off the Displays + Version Display + Calibration « Transfer of Settings + Parameters of COM2 Interface § 
* Loading Speed for Setups and Analyzer Measurement Functions 


Commands for Data Output 

Commands for Input/Output of Block Data 

Commands for Status and Error Queries 

Commands for Synchronization 

Settings without Corresponding lIECAEEE-Bus Command 


Alphabetical List of IEC/IEEE-Bus Commands 
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3.10 IEC/AEEE-Bus Commands 


3.10.1 Generators 


3.10.1.1 Selection of Generator 


Command Parameter Basic 
unit 

INSTrument(1][:SELect] A25 
p48 

equivalent to 
1 

INS Trument(1]:NSELect 3 

3.10.1.2 Configuration of Analog Generators 


ee eee 


OUTPut:SELect OFF 
CH1 
CH2 
CH2Is 1 


Meaning 


~ Analog generator, 25 kHz 


— Digital generator, 48 kHz 


— Analog generator, 25 kHz 
— Digital generator, 48 kHz 


Meaning 


~— Generator channels switched off 
— Only generator channel 1 active 
— Only generator channel 2 active 
— Both generator channels active 


OUTPut: TYPE BALanced 
UNBalanced 
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— Balanced output (XLR connector) 
— Unbalanced output (BNC connector) 


Section 


2.5.1 

GEN panel 
INSTRUMENT 
— ANLG 

— DIG 48 kHz 


Section 


2.5.2 

GEN panel 
Channel(s) 
— OFF 

> 1 

32 
73221 


2.5.2 

GEN panel 
Output 

~ BAL 

— UNBAL 
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OUTPut:IMPedance Only for OUTPut:TYPE Bal 2.5.2 
R10 — Output impedance 10 Q GEN panel 
R200 —> Output impedance 200 2 Impedance 
R150 — Output impedance 150 Q, if the standard generator source impedance > 109 
(Query reply. = R200) was changed from 200 Q to 150 Q using Modification Analog Generator — 200 2 
UPL-U3 (Order No. 1078.4900.02) (> 150 Q) 
— 600 2 


R600 — Output impedance 600 2 


SOURce:VOLTage:RANGe:AUTO Range selection for setting the generator output voltage. 2.5.2 

— D/A converters operating at full range. GEN panel 
The output voltage is set using the output amplifier. Volt Range 
Optimum noise and THD values. — AUTO 
Any maximum voltage can be entered with command — FIX 
SOUR:VOLT:LIM <nu>, 
higher voltages are not permissible. 

— The output amplifier is set to the maximum voltage specified by the next 
command; higher voltages are not permissible. The current output voltage is 
attained with the smaller digital values of the D/A converter. Setting the 
analog hardware is not required for changing the output voltage. Advantage: 
fast level changes and better transient response. 


SOURCce:VOL Tage:LIMit[: AMPLitude] <nu> Output voltage limit for command 2.5.2 
Oto 20V Vv SOUR:VOLT:RANG:AUTO OFF preventing too high voltages to be entered. GEN panel 

For Volt Range = 
AUTO, Max Volt 
is displayed, 
for Volt Range = 
FIX, a numeric 
value. 


SOURce:FRE Quency:REFerence <nu> 2.5.2 
1 MHz to 1 MHz Reference frequency GEN panel 
Ref.Freq 
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SOURce:VOL Tage:REFerence <nu> 25.2 
1pV to 1 MV Vv Reference voltage GEN panel 
Ref.Volt 


OUTPut a — Switches all outputs on. 2.13 


After an overload of analyzer inputs (input voltage into 300 2 and 600 Q above} Taste 

25 V), the input impedance is automatically switched to 200 kQ to protect the | OUTPUT OFF 
analyzer input and the generator output is switched off. 

This command switches the generator on again and measurements can be 
continued provided the overvoltage is eliminated or the input impedance 
switched to 200 kQ (INP:IMP R200k). 

The overload protection of the analyzer iniputs is valid for analog board 
versions > 4.00 and software versions > 1.0. 


— Switches all outputs off including clock lines of digital interfaces. 
See 2.13 Fast Switch-off of Outputs. 
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3.10.1.3 Configuration of Digital Generators 


Command 


SOURce:DI!Gital:FEED 


SOURce:DIGital:SYNC:DELay 


OUTPut:SELect 


OUTPut:DIGital: UNBalanced:FEED 


OUTPut:DIGital:CSIMulator 
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Parameter 


ADATa 
JITTer 
PHASe 
COMMon 


OFF 
CH1 
CH2 
CHa2ls1 


AOUTput 
AINPut 


OFF 
SIMLong 
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Use of generator data: 

— Generator controls the audio content of the output 

— Generator controls the jitter modulator of the digital interface 
— Same as JITTer with additional phase offset. 

— Generator controls common-mode voltage at digital output 


Setting a phase offset for SOUR:DIG:FEED JPHase 


— Generator channels off 

— Only generator channel 1 active 

— Only generator channel 2 active 

— Both generator channels active and in phase 


— Same channel present at BNC and XLR connectors 
— Input signal through-connected and output at BNC connector 


A 100-m cable of 110-Q nominal impedance is simulated and 
cut into the generator output. 


— Cable simulation switched off 
— Cable simulation switched on 


GEN panel 

Src Mode 

— AUDIO DATA 
— JITTER ONLY 


GEN panel 
Phase ToRef 


2.5.3 

GEN panel 
Channel(s) 
— OFF 

> 1 

32 
~2=1 


2.5.3 

GEN panel 
Unbal Out 

— AUDIO OUT 
— AUDIO IN 


2.5.3 

GEN panel 
Cable Sim 

— OFF 

— LONG CABLE 
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Command 


SOURCce:DiGital:SYNC:SOURce 


SOURce:DIGital:S YNC:MODE 


OUTPut:SAMPle[:FREQuency]: MODE 


OUTPut: SAMPle:FREQuency 


OUTPut:DiGital:SYNC:FEED 
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Parameter 


GCLock 


AINPut 
RINPut 
SINPut 


Vso 


v6o 
WCLock 
IWCLock 
F1024 


F32 

F44 

F48 
EXTern 
SYNChron 
VALue 


<nu> 
30 kHz to 52.5 kHz 


AlPut 
GCLock 
RINPut 
SPLL 
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— The clock is generated in the UPL. Selectable: 32, 44.1 or 48 kHz 
and 27 to 55 kHz variable. 

— Generator clock from analyzer input. 

— Generator clock from rear reference input 

— Generator clock controlled via rear BNC connector. The mark-to-space 
ratio can be set with command 
SOUR:DIG:SYNC:MODE to . 


— The generator sampling rates of 32, 44.1 and 48 kHz are synchronized to 
the 50-Hz video repetition rate. 

— Same as V50, but for 60 Hz (NTSC). 

— Generator directly synchronized to applied word clock using PLL. 

— Same as WCLock but with the inverted input used for synchronization. 


| — Synchronization to a "customized clock", eg in the case of DAB 


— Sampling frequency 32 kHz 

— Sampling frequency 44.1 kHz 

— Sampling frequency 48 kHz 

— External sample frequency. Refer to next command for input values. 
— Sampling frequency synchronized to analyzer. 

— Sampling frequency entered with next command. 


External sample frequency for digital instrument. 


Specifies the signal to be output at rear BNC connector for synchronization. 


— Audio input signal output without clock processing. 

— Output of internal generator clock. 

— Same as GCLock, but reference input. 

— Audio input signal output after clock processing with internal PLL. 


GEN panel 
Sync Out 

— GEN CLK 
— AUDIO IN 
— REF IN 
— SYNC IN 


2.5.3 

GEN panel 

Sync Mode 

~— VIDEO 50 

— VIDEO 60 

— WORD CLK 
— WRD CLK INV 
— 1024 kHz 


253 

GEN panel 
Sample Freq 

— 32 kHz 

— 44.1 kHz 

— 48 kHz 

— EXTERN 

— SYNCHRON 
— VALUE: 


2.5.3 
GEN panel 


253 

GEN panel 
Sync Out 

— AUDIO IN 
— GEN CLK 
— REF IN 

— SYNC PLL 
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Command 


OUTPut:DIGital:SYNC:TY PE 


OUTPut:DIGital:REFerence:FEED 


SOURce:Di!Gital:REFerence 


SOURCce:VOLTage:LIMit[: AMPLitude] 
SOURce:FREQuency:REFerence 
SOURce:Voltage:REFerence 


OUTPut:AUDiobits 
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Parameter 


WCLock 
BCLock 


AINPut 
AlNReciock 


AOUTput 
RGENerator 


AZERo 
AONE 
<nu> 

0 to 1FS 


<nu> 
1 MHz to 1 MHz 


<nu> 
10 nFS to 100 Fs 
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Specifies the signal type for OUTPut:DiGital:S YNC:FEED ...... ‘ 
— Sampling frequency 
— 128 times the sampling frequency 


Specifies the signal to be output at the Ref-Out connector. 


— The input is throughconnected. 

— The input signal is output again; the clock is processed via PLL using the 
internal clock (‘jitter suppression"). 

— The same signal as on the front panel is output. 

— Reference generator output. For an output with phase the reference is 
defined. 


All data of the reference generator are 
+0 
31 


Voltage limitation (for audio data only) 


Reference frequency 


Reference level 


GEN panel 

Type 

— WORD CLK 
— BIPHASE CLK 


25.3 

GEN panel 

Ref Out 

— AUDIO IN 

— AUD IN RCLK 
— AUDIO OUT 
— REF GEN 


2.5.3 

GEN panel 
Data 

— ALL ZERO 
— ALL ONE 


2.5.3 
GEN panel 
Max Volt 


2.5.3 
GEN panel 
Ref.Freq 


2.5.3 
GEN panel 
Ref Volt 


Word length of audio samples in bits. 


2.5.3 
GEN panel 
Audio Bits 
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Command 


OUTPut:SIGNal: LEVel 


OUTPut:SIGNal:BALanced:LEVel 
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Voltage at Unbal AES output 


<nu> 
O0to85V 


3.47 


Setting the output voltage of the digital signal at the BAL (XLR) interface. 
Peak-to-peak voltage upon termination with nominal impedance (110 ©); without 
termination the voltage is twice as high. 

This voltage is always 4 times as high as the voltage at the UNBAL (BNC) 
interface. 


2.5.3 
GEN panel 
Unbal Vpp 


2.5.3 
GEN panel 
BAL Vpp 
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3.10.1.3.1 AES / EBU PROTOCOL Definition 


SOURce:PROTocol 


STATic 


ENHanced 


OUTPut: VALidity 
CH1Ana2 
NONE 


SOURce:PROTocol:L CHannelsitatus 


"filename" 


MMEMory:LOAD:LPGC 
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— If the generated channel status data are of no interest, the 
undesired menu lines are removed from the generator panel. 
Channel status data cannot be entered. 
The last-defined status remains unchanged. 

— Only basic channel status data can be generated (RAW data 
identical in both channels have to be defined via a file) 
This mode can always be used without any restriction. 

— Selectable only with option UPL-B21 (digital audio protocol) fitted. 
All protocol commands are displayed in the GENERATOR panel where the 
full scope of protocol data generation can be entered and displayed. 
In this mode the analyzer must also be set to protocol analysis. 
Therefore, when switching on ENHANCED the following settings are 
made automatically in the analyzer panel: 
¢ INSTRUMENT DIGITAL (INST2 D48) 
eMeas Mode AUDIO DATA (SENS:DIG:FEED ADAT) 
e FUNCTION PROTOCOL (SENS:FUNC 'PROT’) 
Conversely, this function is set to OFF as soon as one of the 
three named analyzer menu lines is changed. 


Sets the validity bits in the AES/EBU data stream. 
— Valid bit for both channels set. 
— Valid bit for none of the channels set 


Specifies how the channel status data for LEFT are to be generated. 

— All channel status data bits are 0 

— UPL generates local timecode and CRC. All other channel status data are 
defined by the file loaded with command MMEMory:LOAD: 

LPGC "filename". 

— Same as AES3, however local timecode is not generated by UPL but set as a 
fixed value from the file. 

— Same as AES3, however neither local timecode nor CRC is generated by 
UPL but set as fixed values from the fite. 


Stating a file containing channel status data for LEFT. 
Preset file type: * -pge 


2.5.3.2 

ANA panel 
PROTOCOL 
— PANEL OFF 
— STATIC 

— ENHANCED 


2.5.3.2 
GEN panel 
Validity 


2.5.3.2 

GEN panel 
Ch Sta. L 

— ZERO 

— FILE+AES3 
— FILE+CRC 
— FILE 


25.3:2 
GEN panel 
Filename 


UPL 


SOURce:PROTocol:RCHannelstatus 


“filename" 


MMEMory:LOAD: RPGC 


SOURce:PROToco!l: UMODe 


"filename" 


MMEMory:LOAD: PGU 
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Specifies how the channel status data RIGHT are to be generated. 

— All channel status data bits are 0 

— The two sides are identical, all definitions made for left are copied to the right 
side. The operating mode is defined by Ch. Stat L. 

— UPL generates local timecode and CRC. 
All other channel status data are defined by the file loaded with command 
MMEMory:LOAD:RPGC "filename". 

— Same as AES3.-..., however local timecode not generated by UPL but set as a 
fixed value from the file. 

— Same as AES3-..., however neither local timecode nor CRC is generated by 
UPL but set as fixed values from the file. 


Stating a file containing channel status data for RIGHT. 
Preset file type: *.prd 


Specifies how user data are to be generated. 


— All user bits are initialized to be 0. 
— User bits are output according to the definitions in the file loaded with 
command MEMory:LOAD:PGU "filename". 


Stating a file containing USER data 
Preset data type: *.prd 


€ 


GEN panel 
Ch Stat. R 

~ ZERO 

> EQUAL L 
— FILE+AES3 
— FILE+CRC 
— FILE 


2.5.3.2 
GEN panel 
Filename 


2.5.3.2 

GEN panel 
User Mode 
— ZERO 

— FILE DEF 


2.5.3.2 
GEN panel 
Filname 
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3.10.1.3.2 Auxiliary AUX GEN 


- Sa 


SOURce2:FUNCtion 


OUTPut2:SELect 


OUTPut2:TYPE 
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ANLGout 


COMMon 


JiTTer 


OFF 
CH1 
CH2 
CH2I/s1 


UNBalanced 


BALanced 


— Auxiliary generator switched off, audio data generated without interference 
signal, analog outputs switched off (high-impedance). 

— Audio data generated without interference signal, an analog signal 
is generated at the analog XLR connectors in addition to the digital signal 
at the BAL, UNBAL and optical outputs. 
Frequency and level of the analog signal can be set or swept. 

— Acommon-mode interference signal is superimposed on the audio data, 
the analog outputs are switched off (high-impedance). 
Frequency and level of the interference signal can be set or swept 

— Aijitter signal is added to the audio signal, 
the analog outputs are switched off (high-impedance). 
Jitter frequency and level can be set or swept. 


Permissible only for digital generator in the Src Mode AUDIO DATA | PHASE 


(INST D48 with SOUR:DIG:FEED ADATIPHAS) 


Selection of output channel when the auxiliary generator is used as an analog 
generator (SOUR2:FUNC ANLG). The low-distortion generator is used, level 
control is via the output amplifier. 

— Both channels off 

— Channel 1 on, channel 2 off 

— Channel 2 on, channel 1 off 

— Same signal on both channels 


Selection of output channel when the auxiliary generator is used as an analog 

generator (SOUR2:FUNC ANLG). 

— An unbalanced signal is generated at the XLR connector; the maximum 
output level is 10 V. 

— A balanced signal is generated at the XLR connector, the maximum output 
level is 20 V. The output impedance can be selected in three steps with the 
subsequent command. 


2.5.5 

GEN panel 

— OFF 

— ANALOG OUT 
—> COMMON MODE 
— JITTER 


2.5.5 

GEN panel 
Channel(s) 
— OFF 
=>1 

32 
3221 


2.5.5 

GEN panel 
Output 

— UNBAL 
— BAL 
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Command 


OUTPut2:IMPedance 


SOURce2:SWEoep ... 


SOURce2:FRE Quency[:CWIFIXed] 


SOURce2:VOLTage[:LEVellAMPLitude] 
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Selection of output impedance when the auxiliary generator is used as an 
analog generator (SOUR2:FUNC ANLG) and OUTP2:TYPE BAL 

is selected; the output impedance of the unbalanced output 

is generally 5 Q. 

3102 

— 200 0 

— 600 


<nu> 
10 Hz to 110 kHz 


<nu> 

Oto 7.07 V 
0 to 7.07 V 
0 to 250 mUI 


3.51 


The auxiliary generator has its own sweep system which is similar to that of the 
function generator. 2-dimensional sweep, ie simultaneous frequency and level 
sweep, is not implemented. The commands permissible for the auxiliary 
generator are listed in section 3.10.1.4.1 Sweep Settings for Auxiliary 
Generator (AUX GEN). 


For SOUR2:FUNC ANLG: _ Entry of sinewave frequency of analog signal 
For SOUR2:FUNC COMM: Entry of common-mode frequency 
For SOUR2:FUNC JITT: Entry of jitter frequency 


For SOUR2:FUNC ANLG: _ Entry of sinewave amplitude of analog signal 
For SOUR2:FUNC COMM: — Entry of common-mode amplitude 
For SOUR2:FUNC JITT: Entry of jitter-peak amplitude 


2.5.5 

GEN panel 
Impedance 
7100 

~ 200 2 
— 600 2 


2.5.4.2 
GEN-Panel 


2.5.5 

GEN panel 
Depending on 
AUX GEN: 

— Anlg Freq 
— Comm Freq 
— JittPkFreq 


2.5.5 

GEN panel 
Depending on 
AUX GEN: 

— Anlg Ampl 
— Comm Ampl 
— JittPkAmpl 
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3.10.1.4 Generator Sweeps 


3.10.1.4.1 Sweep Settings for Auxiliary Generator (AUX GEN) 


SOURce2:SWEep:MODE Auxiliary generator: 2.5.4.2 Sweeps 
— Manual sweep trigger GEN panel 
— Automatic sweep trigger Sweep Ctrl 


SOURce2:SWEep:NEXTstep Auxiliary generator: 2.5.4.2 Sweeps 

GEN panel 

— Sweep trigger at fixed preset time Next Step 

— Sweep triggered when a valid result is obtained — ANLR SYNC 

— Sweep trigger is time-controlled by interpolated list value — DWELL 
VALUE 

Permissible for AUTO SWEEP and AUTO LIST only ~— DWELL FILE 

(SOUR2:SWE:MODE AUTO;:SOUR2:FREQIVOLT:-MODE SWE1ILIST1) 


SOURce2:SWEep:DWELI <nu> Auxiliary generator: 2.5.4.2 Sweeps 
10 ms to 1000 s Dwell time for each sweep step GEN panel 
Dwell 


Permissible for SOUR2:SWE:NEXT DWEL only. 


MMEMory:LOAD:LIST DWELI2,'filename' Specified file contains dwell times 2.5.4.2 Sweeps 
GEN panel 


Query: Permissible for SOUR2:SWE:NEXT LIST only Dwell File 
MMEM:LOAD:LIST? 
DWEL2 


SOURce2:FREQuency:MODE Auxiliary generator: 2.5.4.2 Sweeps 
CW I FiXed — Frequency setting by entry using command SOUR2:FREQ <nu> GEN panel 
SWEep1 — Frequency setting for X axis via normal sweep SWEEP CTRL 
LIST1 — Frequency setting for X axis via list sweep X Axis 
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SOURce2:SWEep:FRE Quency:SPACing 


Auxiliary generator: 2.5.4.2 Sweeps 


Division of sweep range for GEN panel 
- frequency sweep of analog signal (SOUR2:FUNC ANLG) Spacing 
- comon-mode frequency sweep (SOUR2:FUNC COMM) > LIN 


- jitter frequency sweep (SOUR2:FUNC JITT) + LOG 
= linear 


— logarithmic 


LiNear 
LOGarithmic 


Permissible for SOUR:FREQ:MODE SWE1 only 


2.5.4.2 Sweeps 
GEN panel 
FREQUENCY 
Start 


<nu> 
10 Hz to 110 kHz 


Auxiliary generator: 
Start value for frequency sweep 


SOURce2:FREQuency:STARt 


Permissible for SOUR:FREQ:MODE SWE1 only 


2.5.4.2 Sweeps 
GEN panel 
FREQUENCY 
Stop 


Auxiliary generator: 


SOURce2:FREQuency:STOP 
Stop value of frequency sweep 


<nu> 
10 Hz to 110 kHz 


Permissible for SOUR:FREQ:MODE SWE1 only 


SOURce2:SWEep:FRE Quency:POINts <n> Auxiliary generator: 2.5.4.2 Sweeps 
2 to 1024 Number of sweep points of frequency sweep GEN panel 
FREQUENCY 


Permissible for SOUR:FREQ:MODE SWE1 only Points 


2.5.4.2 Sweeps 
GEN panel 
FREQUENCY 
Step 


Auxiliary generator: 
Step width of frequency sweep 


SOURce2:SWEep:FRE Quency:STEP <nu> 
depending on STARt 


and STOP 


Permissible for SOUR:FREQ:MODE SWE1 only 


FREQuency2, file’ File containing frequency values 2.5.4.2 Sweeps 
GEN panel 


FREQ FILE 


MMEMory:LOAD:LIST 


Permissible for SOUR2:SWE:MODE AUTOIMAN;:SOUR2:FREQ:MODE LIST1 
onty 


Query 
MMEM:LOAD:LIST? 
FREQ2 


SOURce2:VOLTage:MODE Auxiliary generator: 2.5.4.2 Sweeps 
CW | FiXed — Amplitude setting by entry using command SOUR2:VOLT <nu> GEN panel 
SWEep1 — Amplitude setting via normal sweep, amplitude as X axis SWEEP CTRL 


LIST1 — Amplitude setting via list sweep, amplitude as X axis X Axis 
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SOURce2:SWEep:VOL Tage:SPACing Auxiliary generator: 2.5.4.2 Sweeps 
Division of sweep range for GEN panel 
- sinewave amplitude of analog signal (SOUR2:FUNC ANLG) VOLTAGE | AMPL 
- common-mode amplitude (SOUR2:FUNC COMM) Spacing 
- jitter-peak amplitude (SOUR2:FUNC JITT) — LIN 


SOURce2:VOLTage:STARt 


SOURce2:VOLTage:STOP 


SOURce2:SWEep:VOL Tage:POINts 


SOURce2:SWEep:VOL Tage:STEP 


MMEMory:LOAD:LIST 
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LiNear 
LOGarithmic 


<nu> 
0 to 7.07 V 
0 to 7.07 V 
0 to 250 mU! 


<nu> 

0 to 7.07 V 
0 to 7.07 V 
0 to 250 mUI 


<n> 
2 to 1024 


<nu> 
depending on STARt 
and STOP 


VOL Tagez2, 'filename' 
Query: 


MMEM:LOAD:LIST? 
VOLT2 
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— linear 
~ logarithmic 


Permissible for SOUR2:VOLT:MODE SWE1 only 


Auxiliary generator: 
Start value for amplitude sweep 


Permissible for SOUR2:VOLT:MODE SWE1 only 


Auxiliary generator: 
Stop value for amplitude sweep 


Permissible for SOUR2: VOLT:MODE SWE1 only 


Auxiliary generator: 
Number of sweep points of amplitude sweep 


Permissible for SOUR2:VOLT:MODE SWE1 only 


Auxiliary generator: 
Step width for amplitude sweep 


Permissible for SOUR2:VOLT:-MODE SWE1 only 


File containing amplitude values 


Permissible for SOUR2:SWE:MODE AUTOIMAN;:SOUR2:VOLT:MODE LIST1 


only 


— LOG 


2.5.4.2 Sweeps 
GEN panel 
VOLTAGE | AMPLI 
Start 


2.5.4.2 Sweeps 
GEN panel 
VOLTAGE | AMPL} 
Stop 


2.5.4.2 Sweeps 
GEN panel 
VOLTAGE | AMP 
Points 


2.5.4.2 Sweeps 
GEN panel 
VOLTAGE | AMP 
Step 


2.5.4.2 Sweepss 
GEN panel 
VOLTAGE | AMPL 
VOLT FILE 
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3.10.1.4.2 Sweep Settings for Generator Functions SINusoid, BURSt, S2Pulse, MDISt and DFD 


With a BURSt and S2Pulse sweep the burst frequency and/or the level is swept, likewise Ontime and/or interval (see next section). 
With a SlINusoid sweep the sinusoidal frequency and/or the level is swept. 

With a MDISt sweep the upper frequency and/or the total voltage is swept. 

With a DFD sweep the center frequency and/or the total voltage is swept. 


a. ae 


SOURce:SWEep:MODE 


SOURce:SWEep:NEXTstep 


SOURce:SWEep:DWELI 


MMEMory:LOAD:LIST 


SOURce:FRE Quency:MODE 
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<nu> 
10 ms to 1000 s 


— Manual sweep switching 
— Automatic sweep switching 


— Sweep after a certain (fixed) time has elapsed 
— Sweep after a valid measured value has been obtained 
— Sweep after a certain time defined by interpolated list value 


Dwell time per sweep 


DWELI,'filename' 


Query: 
MMEM:LOAD:LIST? 
DWEL 


CW | FiXed 
SWEep1 
SWEep2 
LIST1 
LIST2 
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Specified file contains the dwell times 


— Frequency setting via entry 

~— Frequency setting via normal sweep; frequency as X axis 
— Frequency setting via normal sweep; frequency as Z axis 
— Frequency setting via list sweep; frequency as X axis 

— Frequency setting via list sweep; frequency as Z axis 


2.5.4.1.3 
GEN panel 
Sweep Ctrl 


2.5.4.1.3 

GEN panel 
Next Step 

— ANLR SYNC 
— DWELL 
VALUE 

— DWELL FILE 


2.5.4.1.3 
GEN panel 
Dwell 


2.5.4.1.3 
GEN panel 
Dwell File 


2.5.4.1.3 

GEN panel 
SWEEP CTRL 
X Axis 

Z Axis 
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SOURce:FREQuency:STARt 


SCURce:FREQuency:S TOP 


SOURce:SWEep:FRE Quency:POINts 


SOURce:SWEep: FRE Quency:SPACing 
SOURce:SWEep:FREQuency:STEP 


MMEMory:LOAD:LIST 


SOURce:VOL Tage:MODE 


SOURce:VOLTage:STARt 
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C 


<nu> 

Value range 
determined by 
instrument or function 


<nu> 

Value range 
determined by 
instrument or function 


IECAEEE-Bus Commands: Generators 


Start value for frequency sweep 


Stop value for frequency sweep 


<n> 
2 to 1024 


LiNear 
LOGarithmic 


FREQuency[1] 
"filename" 


Query: 
MMEM:LOAD:LIST? 
FREQ, 


CW | FiXed 
SWEepi 
SWEep2 
LIST1 
LIST2 


<nu> 
Value range 
determined by 
instrument or function 


3.56 


For analog instrument 
Number of sweep points for frequency sweep 


Scaling of frequency sweep range 
— linear 
= logarithmic 


Step width for frequency sweep 


File containing frequencies 


— Amplitude setting via entry 

— Amplitude setting via normal sweep; amplitude as X axis 
— Amplitude setting via normal sweep; amplitude as Z axis 
— Amplitude setting via list sweep; amplitude as X axis 

— Amplitude setting via list sweep; amplitude as Z axis 


Start value for amplitude sweep 


GEN panel 
FREQUENCY 
= Start 


2.5.4.2 


FREQUENCY 
— Stop 


2.5.4.2 
GEN panel 
Points 


2.5.4.2 
GEN panel 
Spacing 


2.5.4.2 
GEN panel 
Step 


2.5.4.2 
GEN panel 
FREQ FILE 


2.5.4.2 

GEN panel 
SWEEP CTRL 
X Axis 

Z Axis 


2.5.4.2 
GEN panel 
VOLTAGE 
— Start 
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SOURce:VOLTage:STOP <nu> Stop value for amplitude sweep 2.5.4.2 
Value range GEN panel 
determined by VOLTAGE 
instrument or function — Stop 


SOURce:SWEep: VOL Tage:POINts <n> 2.5.4.2 
2 to 1024 Number of sweep points for amplitude sweep GEN panel 
Points 


SOURce:SWEep: VOL Tage:SPACing Scaling of amplitude sweep range 2.5.4.2 
LiNear — linear GEN panel 
LOGarithmic — logarithmic Spacing 
— LIN 
— LOG 


SOURce:SWEep: VOL Tage:STEP <nu> Step width for amplitude sweep 2.5.4.2 
Value range GEN panel 
determined by Step 
insttument or function 


MMEMory:LOAD:LIST VOL Tage, filename’ File containing amplitude values 2.5.4.2 
GEN panel 
Query: VOLT FILE 
MMEM:LOAD:LIST? 
VOLT 


SOURce: OFF:MODE SWEep?2 | LIST2 Switches a Z sweep off which was switched on with one of the following 2.5.4.2 
commands. GEN panel 
SOURce:FREQuency:MODE SWEep2 / LIST2 or Z Axis 
SOURce:VOLTage:MODE SWEep2 /LIST2 or — OFF 
SOURce:ONTime:MODE SWEep2 JLIST2 or 
SOURce:INTerval:MODE SWEep2 J LIST2 
SWeEep2 and LIST2 are synonyms in this command 


Note: Max. 2 sweep parameters can be selected not to equal CW (= FlXed). Combining SWEep and LIST is not permissible. Likewise, assignment of the same 
selection point (eg SWEep1) to different sweep parameters is not permissible; the selection made most recently is valid, the other sweep parameters are set to FlXed. 


A normal sweep (or list sweep) is possible only when exactly 1 sweep parameter is set to SWEep1 (or LIST1). 
The sweep system is switched off when al! sweep parameters are set to CW (=FlXed). 
Value range for "STARt", "STOP": values are specified in the functions section. 


Chale 
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3.10.1.4.3 Sweep Settings for Generator Functions BURSt and S2Pulse 


Sweep settings same as with SINusoid, but for BURSt and S2Pulse Ontime and Interval may be swept in addition: 


SOURce:ONTime: MODE CW IFIXed 
SWEep1 
SWEep2 
LIST1 
LisT2 


— Burst time setting via entry 2,5.4.2 

— Burst time setting via normal sweep; burst time as X axis GEN panel 

— Burst time setting via normal sweep; burst time as Z axis SWEEP CTRL 
— Burst time setting via list sweep; burst time as X axis X Axis 

— Burst time setting via list sweep; burst time as Z axis Z Axis 


SOURce:/NTerval: MODE CW IFIXed 
SWEep1 
SWEep2 
LIST1 
LisT2 


— Interval setting via entry 2.5.4.2 

— Interval setting via normal sweep; interval as X axis GEN panel 

— Interval setting via normal sweep; interval as Z axis SWEEP CTRL 
— Interval setting via list sweep; interval as X axis X Axis 

— Interval setting via list sweep; interval as Z axis Z Axis 


SOURce:ONTime:STARt <nu> 
Value range 
determined by 
instrument or function 


Start value for burst time sweep 2.5.4.2 
2.5.4.5 
2.5.4.6 
GEN panel 
Start 


SOURce:ONTime:STOP <nu> 
Value range 
determined by 
instrument or function 


Stop value for burst time sweep 2.5.4.2 
2.6.4.5 
2.5.4.6 
GEN panel 
Stop 


2.5.4.2 
Number of sweep points of burst time sweep GEN panel 
Points 


SOURce:SWEep: ONTime:POINts <n> 
2 to 1024 


SOURce:SWEep: ONTime:SPACing Scaling of burst time sweep range 2.5.4.2 
— linear GEN panel 
— logarithmic Spacing 

> LIN 

+ LOG 


LiNear 
LOGarithmic 
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Command Parameter 


SOURce:SWEep: ONTime:STEP <nu> ; Step size for burst time sweep 2.5.4.2 
Value range GEN panel 
determined by Step 
instrument or function 


MMEMory:LOAD:LIST ONTime,'filename' File containing burst time values 2545 
2.5.4.6 
Query: GEN panel 
MMEM:LOAD:LIST? ONTIM FILE 
ONT 


SOURCce:/INTerval:STARt <nu> Start value for interval sweep 2.5.4.2 
Value range 2.5.45 
determined by 2.5.4.6 
instrument or function GEN panel 

Start 


SOURCce:/NTerval: STOP <nu> Stop value for interval sweep 2.5.4.2 
Value range 2.5.45 
determined by 2.5.46 
instrument or function GEN panel 
Stop 


SOURce:SWEep:/NTerval:POINts <n> Number of sweep points for interval sweep 2.5.4.2 
2 to 1024 GEN panel 
Points 


SOURce:SWEep:/NTerval:SPACing Scaling of interval sweep range 2.5.4.2 
LiNear = linear GEN panel 
LOGarithmic — logarithmic Spacing 
> LIN 
> LOG 


SOURce:SWEep:/INTerval:STEP <nu> Step size for interval sweep 2.5.4.2 
Value range GEN panel 
determined by Step 
instrument or function 
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MMEMory:LOAD:LIST INTerval, ‘filename’ File containing interval values 


Query: GEN panel 
MMEM:LOAD:LIST? INTV FILE 
INT 


3.10.1.5 Generator Functions 


Command Parameter 


SOURce:FUNCtion[:SHAPe] Generator signal: 2.5.4 
SiNusoid — Sinusoidal tone GEN panel 
MULTisine —> Multi-tone (up to 17 sine lines) FUNCTION 
BURSt — Sine burst — SINE 
S2Pulse — Sine* burst — MULTISINE 
MDISt — Double sine (similar to SMPTE) — SINE BURST 
DFD — Double sine (difference frequency distortion method) — SINE? BURST 
RANDom — Noise — MOD DIST 
USER — User-defined signals — DFD 
POLarity = Polarity test signal — RANDOM 
FSK — Frequency shift keying — ARBITRARY 
— POLARITY 
— FSK 
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3.10.1.5.1 SINE 


SOURce:FUNCtion [:SHAPe] SINusoid 


ON 
OFF 


— Sinusoidal tone 


GEN panel 
FUNCTION 
— SINE 


2.5.4.1 
GEN panel 
Frq. Offset 


SOURce:FREQuency: OFFSet:STATe 


— Frequency offset 0.1 % 
— No frequency offset 


2.5.4.1 
GEN panel 
DC Offset 
— OFF 

— ON 


SOURce:VOLTage[:LEVellAMPLitude]:OFFSet:STATe DC offset permitting a DC voltage to be superimposed to the generator output. 
— Hardly any DC voltage at the output 


— DC voltage can be set with the next command. 


Note: 
This setting cannot be made in the analog generator when a low-distortion 
generator is used. 


2.5.4.1 
GEN panel 


SOURce:VOLTage[:LEVellAMPLitude]:OFFSet DC amplitude 


<n> 


-5Vto5V Analog instrument (OUTP: TYPE UNB) DC Offset 
-10 Vto 10 V Analog instrument (OUTP:TYPE BAL) 
-1FS to 1FS Digital instrument 


2.5.4.1 
GEN panel 
Dither 
— ON 
— OFF 


SOURCce: S/Nusoid:DITHer:STATe 


— Noise superimposed on signal 
— Noise superimposition off 


For digital instrument only 


<nu> FS Noise amplitude 
Oto 1FS 
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GEN panel 
Dither 


SOURCce: S/Nusoid:DITHer 


UPL l[EC/EEE-Bus Commands: Generators 


7 ie | 


SOURce:RANDom:PDF GAUSsian — Noise distribution, Gaussian 2.5.4.1 
TRiangle — Noise distribution, triangular GEN panel 
RECTangle ~ Noise distribution, uniform PDF 
— GAUSS 
— TRIANGLE 
— RECTANGLE 


SOURce:LOWDistortion ~ Sine signal generated by LDG 2.5.41 
— Sine signal generated by function generator 2.5.4.3 
GEN panel 
Low Dist 
— ON 
— OFF 


SOURce:SWEep ... ences eat oO For sweep commands see 3.10.1.4 Generator Sweeps ee 


SOURce:FRE Quency[:CW|FlXed] <nu> Hz _| Sine frequency 2.5.4.3 
Value range GEN panel 
determined by FREQUENQY 
instrument or function 


SOURce:VOL Tage:EQUalize:STATe ~ Sine signal equalized 25.4.3 
— Sine signal not dependent on frequency GEN panel 
Equalizer 
— ON 
— OFF 


MMEMory:LOAD:L/ST EQuaiize,‘filename’ File containing equalizer data 2.5.4.3 
GEN panei 
Query: Equal.File 
MMEM:LOAD:LIST? 
EQU 


SOURce:VOLTage[:LEVellAMPLitude] <nu> Sine amplitude 2.5.4.3 
Oto 10 V Analog range (OUTP: TYPE UNB) | GEN panel 
0 to 20 V Analog range (OUTP:TYPE BAL) VOLTAGE 
Oto1FS Digital range 


"SOUR: VOLT" is voltage-limited by "SOUR:VOLT:LIM” 
see 3.10.1.2 and 3.10.1.3 
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3.10.1.5.2 MULTISINE 


Command 


SOURce:FUNCtion [:SHAPe] 


SOURce:VOLTage[:LEVellAMPLitude]:OFFSet:STATe 


SOURce:VOLTage[:LEVelliAMPLitude]:OFFSet 


SOURce:RANDom:SPACing:MODE 


SOURce:RANDom:SPACing:FRE Quency 
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Parameter 


MUL Tisine 


OFF 
ON 
<n> 


-5Vto5V 
-10 Vto 10 V 
-1FS to 1FS 


USERdefined 


ATRack 


<nu> 


Lower limit value: 
analog = 2.93 Hz 
digital = sampling 
frequency / 16384 
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Multi-tone (up to 17 sine lines) 


DC offset permitting a DC voltage to be superimposed on the generator output. 


— Virtually no DC voltage component at the output 
— DC voltage can be set with the next command. 


Note: 
This setting cannot be made in the analog generator when a low-distortion 
generator is used. 


DC amplitude 

Analog instrument (OUTP:TYPE UNB) 
Analog instrument (OUTP: TYPE BAL) 
Digital instrument 


Setting the frequency spacing for the multisine measurement 


— The entered value (see next command) is corrected to the 
next settable value. 

— The value of the analyzer frequency spacing of FFT is automatically set 
It can be read out with command CALC: TRAN:FREQ:RES? 
provided FFT is selected in the analyzer. 


Setting value for frequency spacing for multisine measurement 
The value range depends on the selected generator and its sampling 
rate (see 2.5.1 Selecting the Generator 


GEN panel 
FUNCTION 
— MULTISINE 


2.5.4.1.1 
GEN panel 
DC Offset 
— OFF 

— ON 


2.5.4.1.1 
GEN panel 
DC Offset 


2.5.4.4 

GEN panel 
Spacing 

— USER DEF 


— ANLR TRACK 


2.5.4.4 
GEN panel 
Spacing 


UPL 


Command 


6c gai aaa la 
alias 
SOURCce: MUL Tisine:‘MODE 


SOURCce:VOL Tage:EQUalizerSTATe 


MMEMory:LOAD:LIST 


SOURCce: MUL Tisine:COUNt 


SOURce:VOLTage:CREStfactor:- MODE 


SOURce:VOL Tage:CREStfactor 
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Parameter 


EQUalvoltage 


DEFinedvoitage 


EQUalizer, ‘filename’. 
Query: 


MMEM:LOAD:LIST? 
EQU 


MINimized 
DPHase 


<n> 
1 to 100 
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Selection of entry mode for individual multisine voltages: 

~ The same amplitude applies for each sine. It is entered with 
command SOUR;:VOLT1 <nu>. 

— A separate amplitude can be defined for each sine. 


See 2.5.4.1.3 Common Parameters for SINE, DFD, MULTI, RANDOM 
~ Every active multisine frequency line is equalized. 
Equalizer is switched on. The menu item "Equal. file” is activated, 
ie the indicated file is loaded. 
— The levels of all frequency lines remain unchanged. 


Equalizer file for correcting the multisine frequency lines. 
Only with SOUR: VOLT:EQU:STAT ON selected, see 2.5.4.1.3 Common 
Parameters for SINE, DFD, MULTI, RANDOM 


Number of settable frequencies 


~ The crest factor (ratio of peak/rms value) is minimized. 

~— The phase of the lines can be separately set with the next but one 
command 
SOURCce:PHASe[<i>][:ADJust]. 
The start phase of the sinewave is entered. 

~— The crest factor is set with the next command SOUR:VOLT:CRES <n> 
so that it closely approaches a settable value. 


The specified crest factor is approximated. This is the easier the more lines are 


used for optimization. Acc. to measurements in line with ANSI S3.42 a crest 
factor of 4 (= 12 dB) is recommended. 


2.5.4.4 

GEN panel 

Mode 

— EQUAL VOLT 
— DEFINE VOLT 


2.5.4.4 
GEN panel 
Equalizer 
— ON 

~— OFF 


2.5.4.4 
GEN panel 
Equal. File 


2.5.4.4 
GEN panel 
No of Sin 


2.5.4.4 

GEN panel 

Crest Fact 

— OPTIMIZED 
~— DEFINE PHAS 
~— VALUE 


2.5.4.4 
GEN panel 
Crest Fact 
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Command 


SOURce:PHASe[<i>}[:ADJust] 


SOURce:VOL Tage[<i>][:LEVellAMPLitude] 


SOURce:FRE Quency/<i>][:CWIFIXed] 


SOURce:VOL Tage: TOTal:GAIN 
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Parameter 


<i> 

1 to 17 
<nu> 

0 to 360° 
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Entered phase: 
i-th sine phase; i = 2 to 17 


The fine is output starting with the specified phase. 
If O° is entered, the line starts at O and then rises. 
If 90° is entered, the line starts with the specified voltage and then decreases. 


For SOUR:VOLT:CRES:MODE DPHase only 


1to 17 

<nu> 

Analog instrument 
OUTP:TYPE UNB 
Oto 10 V 

Analog instrument 
OUTP:TYPE BAL 
0 to 20V 

Digital instrument 
Oto1FS 


Level entry for i-th multisine line 


The maximum amplitude can be set for SOUR<i>: VOLT only when all other 
sinewaves have an amplitude of 0. Otherwise, V,,,., must be reduced by the sum 
of the remaining single voltages. 


<i> 

1 to 17 

<nu> 

Value range 
determined by 
insttument or function 
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Frequency entry for the i-th multisine line 


Subsequent amplification of all sine lines (<0 — attenuation); the upper range 
limit depends on individual rules for sine and sine frequencies as well as on 
SOUR:VOLT:LIM 


GEN panel 
Phas No 1 to 17 


2.5.4.4 
GEN panel 
Volt No 1 to 17 


2.5.4.4 
GEN panel 


Freq No 1 to17 


2.5.4.4 
GEN panel 
TOTAL GAIN 


UPL 


Command 


SOURce:VOL Tage: TOTaf:LEVellAMPLitude]? 


SOURCce:VOL Tage: TOTal:RMS? 
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Parameter Basic 
unit 


<nu> Vv Total peak amplitude; query only 

Query only FS SOUR:VOLT:TOT is voltage-limited by SCP1 command "SOUR: VOLT:LIM” see 
3.10.1.2 and 3.10.1.3 
With the single amplitudes being unknown, all sinewaves should be set explicitly 


to 0 before setting the maximum amplitude. 


1. SOUR:MULT:MODE EQU 
2. SOUR1:VOLT 0 


<nu> Vv Total RMS amplitude; query only 
Query only FS 
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2.5.4.4 
GEN panel 
TOTAL PEAK 


2.5.4.4 
GEN panel 
TOTAL RMS 
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3.10.1.5.3 SINE BURST 


SOURce:FUNCtion [:SHAPe] BURSt 


2.5.4.5 
GEN panel 
FUNCTION 
— SINE BURST 


— Sine burst 


DC offset permitting a DC voltage to be superimposed at the generator output. 2.5.4.1.1 


SOURce:VOLTage[:LEVellAMPLitude]:OFFSet:STATe 


GEN panel 
— Hardly any DC voltage at the output DC Offset 
— DC voltage can be set with the next command. — OFF 

— ON 


Note: 
This setting cannot be made in the analog generator when a low-distortion 
generator is used. 


<n> 2.5.4.1.1 


SOURce:VOLTage[:LEVellAMPLitude]:OFFSet 


DC amplitude 


-5V to5V Analog instrument (OUTP:TYPE UNB) GEN panel 
-10 Vto 10 V Analog instrument (OUTP: TYPE BAL) DC Offset 
-1FS to 1FS Digital instrument 


For sweep commands see 3.10.1.4 Generator Sweeps 


SOURce:SWEep ... 


2.5.4.5 
GEN panel 
FREQUENCY 


<nu> Sine frequency 
Voltage range 
determined by 


instrument or function 


SOURce:FRE Quency[:CWIFIXed] 


SOURce:VOLTage[:LEVeliAMPLitude] <nu> Burst amplitude (amplitude during HIGH phase of signal) 2.5.4.5 
Oto 12V Analog instrument (OUTPUP:TYPE UNB) GEN panel 
0 to 24V Analog instrument(OUTP:TYPE BAL) VOLTAGE 


Oto1FS Digital instrument 


2.5.4.5 
GEN panel 
Low Level 


Amplitude during LOW phase of signal 
Analog instrument 
Digital instrument 


<nu> 
0 to SOUR: VOLT 


SOURce:VOLTage:LOWLeve! 
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Parameter Basic 
unit 


Burst time 
g Interval time 


2.6.4.5 
GEN panel 
ON TIME 


<nu> 
0 to 60s 

Value range 
determined by 
instrument or function 


SOURCce: ONTime{:CWIFIXed] 


2.5.4.5 
GEN panel 
INTERVAL 


<nu> 
Value range 
determined by 
instrument or function 


SOURce:INTerval[:CWIFIXed] 


2.5.4.5 
2.5.4.6 
GEN panel 


SOURce: ONTime:DELay Sets a start delay for SINE BURST and SINE BURST. 


<nu> 
Oto 60s 


BurstOnDel 
Note: Clock rate and f,,4, depend on generator (see 2.5.1 Selecting the Generator). 
Caution: "“SOUR:VOLT" is voltage-limited by SCP] command "SOUR: VOLT:LIM" 
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‘a 


3.10.1.5.4 SINE2 BURST 


“wv 


SOURce:FUNCtion [:SHAPe] 


2.5.4.6 

GEN panel 
FUNCTION 

— SINE? BURST 


SOURce:VOLTage{:LEVellAMPLitude]:OFFSet:STATe DC offset permitting a DC voltage to be superimposed at the generator output. | 2.5.4.1.1 
OFF — Hardly any DC voltage at the output GEN panel 
— DC voltage can be set with the next command. DC Offset 
— OFF 
Note: — ON 


This setting cannot be made in the analog generator when a low-distortion 
generator is used. 


2.5.4.1.1 
DC Offset 


SOURce:VOLTage[:LEVellAMPLitude]:OFFSet 


<nu> DC amplitude 
-5Vto5V 
-10 Vto 10 V 


-1FS to 1FS 


Analog instrument (OUTP: TYPE UNB) 
Analog instrument (OUTP:TYPE BAL) 
Digital instrument 


SOURce:SWEep ... 


For sweep commands see 3.10.1.4 Generator Sweeps 


2.5.4.6 
GEN panel 


FREQUENCY 


Burst frequency 


SOURce:FREQuency[:CWIFIXed] 


<nu> 
Value range 
determined by 
instrument or function 


SOURce:VOLTage[:LEVellAMPLitude] <nu> Burst amplitude 25.46 
O0to12V Analog instrument (OUTP: TYPE UNB) GEN panel 
Oto 24V Analog instrument (OUTP: TYPE BAL) VOLTAGE 


Oto1FS Digital instrument 
"SOURC:VOLT" is voltage-limited by SCP] command 


“SOUR:VOLT:LIM" 


When negative amplitudes are entered the pulse is inverted. 
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Command Parameter Basic 
unit 
SOURce: ONTime{:CWIFIXed] <nu> s ,cyc | Burst time 2.5.4.6 
Value range GEN panel 
determined by ON TIME 
instrument or function 
pane. ane i See 


<nu> Sets a start delay for SINE BURST and SINE BURST. 
Oto 60s 


<nu> 2.5.4.6 
Value range GEN panel 
determined by INTERVAL 


instrument or function 


2.5.4.5 
2.5.4.6 
GEN panel 
BurstOnDel 


SOURce: ONTime:DELay 
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3.10.1.5.5 MOD DIST 


SOURce:FUNCtion [:SHAPe}] MDISt 


2.5.4.7 
GEN panel 
FUNCTION 
— MOD DIST 


— Double sine (similar to SMPTE) 


2.5.4.1.1 
GEN panel 
Frq. Offset 
— +1000 PPM 
— OFF 


SOURce:FREQuency:OFFSet'STATe 


— Frequency offset 0.1 % 
~ No frequency offset 


SOURce:VOLTage[:LEVellAMPLitude]:OFFSet:STATe 2.5.4.1.4 


DC offset permitting a DC voltage to be superimposed at the generator output. 


— Hardly any DC voltage at the output GEN panel 

— DC voltage can be set with the next command. DC Offset 
— OFF 

Note: > ON 


This setting cannot be made in the analog generator when a low-distortion 
generator is used. 


2.6.4.1.1 
GEN panel 
DC OFFSET 


SOURce:VOLTage{:LEVellAMPLitude]:OFFSet DC amplitude 


Analog instrument (OUTP:TYPE UNB) 
Analog instrument (OUTP:TYPE BAL) 
Digital instrument 


<n> 
-SVto5V 

-10Vto 10 V 
-1FS to 1FS 


2.5.4.1.1 


— Noise superimposed onto the signal. 


SOURce:S/Nusoid:DITHerSTATe 


— Noise superimposition off GEN panel 
For digital instrument only Dither 
> ON 


~ OFF 


2.5.4.1.1 
GEN panel 
Dither 


Noise amplitude 


SOURCce:S/Nusoid:DITHer 


<nu> 
Oto1FS 
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SOURce:RANDom:PDF 


SOURce:LOWDistortion 


SOURce:SWEep ... 


SOURce:FRE Quency/1][:CWIFlXed] 


SOURce:FRE Quency2[:CWIFIXed] 


SOURce:VOLTage: TOTaf:LEVellAMPLitude] 


SOURce:VOLTage:RA Tio 


1078.2008.02 
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Parameter 


GAUSsian 
TRiangle 
RECTangle 


ANALOG gen: 

240 Hz ... 21,75 kHz 
DIGITAL gen: 

240 HZ... fmay 

fray $00 2.5.1 


max 


<nu> 
30 HZ ... fray /8 


fmax see 2.5.1 


<nu> 

Value range 
determined by 
instrument or function 
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— Noise distribution, Gaussian 
— Noise distribution, triangular 
— Noise distribution, equivalent 


— Useful signal generated by LDG 
— Both sines generated by function generator. 


For sweep commands see 3.10.1.4 Generator Sweeps 


Useful frequency 


Interfering frequency 


Total amplitude 
"SOUR:VOLT:TOT’ is voltage-limited by SCP! command "SOUR:VOLT:LIM" 
In the analog instrument the lower limit SOUR:VOLT-RAT (for high rms voltage 


specifications) depends on the required total rms voltage (see "TOTAL VOLT"). 


Ratio of interfering to useful signal 


GEN panel 

PDF 

— GAUSS 

— TRIANGLE 
— RECTANGLE 


2.5.4.1 
2.5.4.7 
GEN panel 
Low Dist 
— ON 

— OFF 


2.5.4.7 
GEN panel 


2.5.4.7 
GEN panel 
UPPER FREQ 


2.5.4.7 
GEN panel 
LOWER FREQ 


2.5.4.7 
GEN panel 
TOTAL VOLT 


2.5.4.7 
GEN panel 
VOLT LF:UF 
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3.10.1.5.6 DFD 


— 


SOURCce:FUNCtion (:SHAPe] — Double sine (difference frequency method) 


FUNCTION 
— DFD 


SOURce:FREQuency: OFFSet:STATe — Frequency offset 0.1 % 2.5.4.1 
— No frequency offset GEN panel 
Frq. Offset 
— + 1000 PPM 
— OFF 


SOURce:VOL Tage[:LEVellAMPLitude]:OFFSet:STATe DC offset permitting a DC voltage to be superimposed at the generator output. | 2.5.4.1 
— Hardly any DC voltage at the output GEN panel 
— DC voltage can be set with the next command. DC Offset 

— OFF 

Note: — ON 
This setting cannot be made in the analog generator when a low-distortion 
generator is used. With the offset switched on, the S/N ratio of the analog DFD 
signal is poorer by 30 aB . 


SOURce:FUNCtion: MODE IEC268 — Entry of center frequency (MEAN FREQ) and difference frequency 2.5.4.1.1 

(DIFF FREQ) to lEC 268 with commands GEN panel 
SOUR:FREQ:MEAN <nu> and Mode 
SOUR:FREQ:DIFF <nu> — IEC 268 
If a frequency sweep is selected (for the X or Z axis), — IEC 118 
the center frequency is swept. 

IEC 118 — Entry of upper DFD frequency (UPPER FREQ) and 
difference frequency (DIFF FREQ) to IEC 118 with commands 
SOUR:FREQ <nu> and 
SOUR:FREQ:DIFF <nu> 
If a frequency sweep is selected (for the X or Z axis), 
the UPPER FREQ is swept. 
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Command Parameter Basic 
unit 


SOURce:VOLTage|:LEVellAMPLitude]:OFFSet <n> Vv DC amplitude 2.5.4.1. 
-5Vto5V Vv GEN panel 
FS 


-10 Vto 10 V 
-1FS to 1FS 


Analog instrument (OUTP:TYPE UNB) DC OFFSET 
Analog instrument (OUTP:TYPE BAL) 
Digital instrument 


SOURCce:S/Nusoid:DITHer:‘STATe ON — Noise is superimposed on signal. 25.4.1.1 
OFF — Noise superimposition off GEN panel 
Dither 
For digital instrument only. > ON 
— OFF 
SOURce:S/Nusoid:DITHer <nu> Noise amplitude 2.5.4.1.1 
Oto1FS GEN panel 
Dither 


SOURce:RANDom:PDF GAUSsian — Noise distribution, Gaussian 2.5.4.1.1 
TRiangle — Noise distribution, triangular GEN panel 
RECTangle — Noise distribution, uniform PDF 
— GAUSS 
— TRIANGLE 
— RECTANGLE 


SOURce:LOWDistortion — 1st sine generated by LDG 25.4.1 
— Both sines generated by function generator 2.5.4.8 
GEN panel 
Low Dist 
— ON 
— OFF 


SOURCce:SWEoep ... For sweep commands see 3,10.1.4 Generator Sweeps 


SOURce:FREQuency: MEAN <nu> Value range Center frequency 25.4.8 
determined by GEN panel 
instrument or function MEAN FREQ 
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Command 


SOURce:FRE Quency:[1][:CWIFIXed] 


SOURce:FRE Quency: DiFFerence 


SOURce:VOL Tage: TOTaf:LEVellAMPLitude] 


Note: Clock rate, fin: fmax 


e 


IEC/EEE-Bus Commands: Generators 


a. ee oe 


<nu> Value range 
determined by 
instrument or function 


<nu> Value range 
determined by 
instrument or function 


<nu> Value range 
determined by 
instrument or function 


depend on generator (see 2.5.1 Selecting the Generator) 


Caution: "SOUR:VOLT:TOT’ is voltage-limited by SCP] command "SOUR:VOLT:LIM" 
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Entry of upper DFD frequency with 
SOURce:FUNCtion:MODE IEC 118 selected. 


Difference frequency 


Total amplitude 


2.5.4.8 
GEN-panel 
UPPER FREQ 


2.5.4.8 
GEN panel 
DIFF FREQ 


2.5.4.8 
GEN panel 
TOTAL VOLT 


E-6 


UPL 


3.10.1.5.7 RANDOM 


Command 


SOURce:FUNCtion [:SHAPe] 


SOURCce:VOLTage[:LEVeliAMPLitude]:OFFSet:STATe 


SOURce:VOLTage[:LEVellAMPLitude]:OFFSet 
-5Vto5V 
-10 Vto 10 V 
-1FS to 1FS 


SOURce: RANDom:DOMain FREQuency 


TIME 


SOURce:VOL Tage: TOTaf:LEVellAMPLitude] <nu> 
Oto 12V 
0 to 24V 
Oto1FS 


SOURce:VOLTage: TOTal:RMS? <nu> 
Query only 
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DC offset permitting a DC voltage to be superimposed at the generator output. 
— Hardly any DC voltage at the output 
— DC voltage can be set with the next command. 


Note: 
This setting cannot be made in the analog generator when a low-distortion 
generator is used. 


DC amplitude 


Analog instrument (OUTP:TYPE UNB) 
Analog instrument (OUTP:TYPE BAL) 
Digital instrument 


— Frequency domain 
— Time domain 


Noise peak amplitude 

Analog instrument (OUTP:TYPE UNB) 

Analog instrument (OUTP:TYPE BAL) 

Digital instrument 

"SOUR:VOLT:TOT" is voltage-limited by SCP! command “SOUR:VOLT:LIM" 


Queries the noise RMS amplitude 


GEN panel 
FUNCTION 
—RANDOM 


2.5.4.1.1 
GEN panel 
DC Offset 
OFF 
ON 


2.5.4.1.1 
GEN panel 
DC OFFSET 


2.5.4.9 
GEN panel 
Domain 

— FREQ 
— TIME 


2.5.4.9 
GEN panel 
VOLT PEAK 


2.5.4.9 
GEN panel 
VOLT RMS 
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Further commands for frequency domain only (SOUR:RAND:DOM FREQ): 


Command 


SOURce: RANDom:SPACing:MODE 


SOURce:RANDom:SPACing:FREQuency 


SOURce:RANDom:SHAPe 


SOURce:RANDom:FREQuency:LOWer 
SOURce:RANDom:FRE Quency:UPPer 


SOURce:FREQuency: MEAN 


1078.2008.02 


Parameter 


ATRack 
USERdefined 


<nu> 
Value range 
determined by 
instrument or function 


— Analyzer frequency spacing synchronous 
— Frequency spacing acc. to user entry 


Entry of frequency spacing 


WHITe 
PINK 
TOCTave 
ARBitrary 


— White noise 

— Pink noise 

— 1/3-octave noise 
— File-defined noise 


<nu> 
Value range 
determined by 
instrument or function 


Lower/upper frequency timit for 
white and pink noise 


<nu> 
Value range 
determined by 
instrument or function 
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Center frequency for 1/3-octave noise 


2.5.4.9 

GEN panel 
Spacing 

— ANLR TRACK 
— USER DEF 


2.5.4.9 
GEN panel 
Spacing 


2.5.4.9 

GEN panel 
Equalizatn 

— WHITE 

> PINK 

— THIRD OCT 
— FILE 


2.5.4.9 

GEN panel 
Lower Freq 
Upper Freq 


2.5.4.9 
GEN panel 
MEAM FREQ 
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Command Parameter Basic 
unit 


MMEMory:LOAD:LIST ARBitrary, ‘filename' File with data for file-defined noise. 2.5.4.9 
Query: ARBitrary and RANDom are synonyms. GEN panel 
MMEM:LOAD:LIST? Shape File 


ARB 


RANDom, ‘filename’ 
Query: 
MMEM:LOAD:LIST? 
RAND 


Further commands for time domain only (SOUR:RAND:DOM TIME): 


SOURce:RANDom:PDF GAUSsian — Noise distribution, Gaussian 2.5.4.9 


| TRiangle — Noise distribution, triangular GEN panel 
RECTangle — Noise distribution, uniform PDF 
— GAUSS 
— TRIANGLE 
— RECTANGLE 
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3.10.1.5.8 ARBITRARY 


.. ee t...7 - ee. ae ina 
unit 


SOURCce:FUNCtion [:SHAPe] — User-defined waveforms 2.5.4.10 
GEN panel 
FUNCTION 
— ARBITRARY 


SOURce:VOL Tage[:LEVellAMPLitude]:OFFSet:STATe 2.5.4.1. 


DC offset permitting a DC voltage to be superimposed at the generator output. 


GEN panel 
— Hardly any DC voltage at the output DC Offset 
— DC voltage can be set with the next command. — OFF 

— ON 


Note: 
This setting cannot be made in the analog generator when a low-distortion 
generator is used. 


2.5.4.1.1 


SOURce:VOLTage[:LEVellAMPLitude]:OFFSet <n> DC amplitude 
-5Vto5V GEN panel 
-10Vto 10 V Analog instrument (OUTP: TYPE UNB) DC Offset 


-1FS to 1FS Analog instrument (OUTP:TYPE BAL) 


Digital instrument 


2.5.4.10 
GEN panel 
Filename 


File with data for waveform 


MMEMory:LOAD: LIST ARBitrary, ‘filename’ 


Query: 
MMEM:LOAD:LIST? 
ARB 
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Command 


SOURce:VOL Tage: TOTaf:LEVellAMPLitude] 


SOURce:VOL Tage: TO Tal:RMS 
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<nu> 
Analog Instrument: 
Output = UNBAL: 

0... 14,142 V 

(OUTPUT = BAL: 

0 ...16.971 V 

Digital Instrument: 
Sre Mode = AUDIO DATA: 
0..1FS 

Src Mode = JITTER ONLY: 
OU... 2,5Ul 

Src Mode = PHASE: 
0...1FS 

Sre Mode = COMMON 
ONLY: 

OV... 10V 
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Parameter Basic 
unit 


| Peak amplitude of signal 2.5.4.10 
GEN panel 

SOUR:VOLT:TOT and SOUR:VOLT:TOT:RMS are coupled via the crest factor | VOLT PEAK 

(which is constant for a specific signal). A change of SOUR:VOLT-:TOT therefore 

immediately affects the figure for SOUR: VOLT:TOT:RMS. If the crest factor is 

changed, SOUR:VOLT:TOT will remain unchanged. 


"SOUR:VOLT:TOT"’ is voltage-limited by SCPI command "SOUR:VOLT:LIM" 


RMS signal amplitude for Analog generator 2.5.4.10 
GEN panel 

SOUR:VOLT:TOT and SOUR: VOLT: TOT:RMS are coupled via the crest factor | VOLT RMS 

(which is constant for a specific noise signal). A change of 

SOUR:VOLT:TOT:RMS therefore affects the SOUR:VOLT:TOT value. 
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3.10.1.5.9 POLARITY 


Command Parameter 


SOURce:FUNCtion [:SHAPe] POLarity — Polarity test signal 25.4.11 

GEN panel 
FUNCTION 
— POLARITY 


SOURce:VOLTage[:LEVellAMPLitude]:OFFSet:STATe DC offset permitting a DC voltage to be superimposed at the generator output. 25.4.1.1 
GEN panel 
— Hardly any DC voltage at the output DC Offset 
— DC voltage can be set with the next command. — OFF 
— ON 
Note: 
This setting cannot be made in the analog generator when a low-distortion 
generator is used. 


SOURce:VOLTage[:LEVellAMPLitude]:OFFSet <n> DC amplitude 25.414 
-5Vto5V Analog instrument (OUTP:TYPE UNB) GEN panel 
-10 Vto 10 V Analog instrument (OUTP:TYPE BAL) DC Offset 
-1FS to 1FS Digital instrument 


SOURce:VOLTage[:LEVellAMPLitude] <nu> Pulse amplitude 25.411 
O0to12V Analog instrument (OUTP:TYPE UNB) GEN panel 
0to20V Analog instrument (OUTP:TYPE BAL) VOLTAGE 
Oto1FS Digital instrument 


"SOURC:VOLT" is voltage-limited by SCP] command "SOUR:VOLT:LIM" 
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3.10.1.5.10 FSK (Frequency shift keying) 


SOURce:FUNCtion[:SHAPe] Frequency shift keying; generates a sequence of two different sinewave 2.5.4.12 
frequencies each being output for 9 ms (baud rate 110) . The data codedin this | GEN panel 
way can only be defined from option UPL-33 or UPL-B10 using command FUNCTION 
SOURce:033 '033-' . — FSK 
Frequency #1: 1850 Hz, logic 0 
Frequency #2: 1650 Hz, logic 1 


SOURce:VOL Tage[:LEVellAMPLitude]:OFFSet:STATe DC offset allows a DC voltage to be superimposed onto the generator output. 2.5.4.12 
— Almost no DC voltage at the output GEN panel 
— The DC component can be set with the following command. DC Offset 
— OFF 
Note: — ON 
This setting is not possible in the analog generator when the low-distortion 
generator is used. 


SOURce:VOLTage|:LEVellAMPLitude]:OFFSet Amplitude of DC component 2.5.4.12 
<nu> GEN panel 
-5Vto5V Analog instrument (OUTP: TYPE UNB) DC Offset 
-10Vto10V Analog instrument (OUTP: TYPE BAL) 
-1FS to 1FS Digital instrument 


SOURce:VOLTage <nu> Level for both FSK frequencies 2.5.4.12 
0 to 11.29 V GEN panel 
OFS to1FS Volt No 1 


SOURce:033 '033 ID code Sends the code for line measurements. No manual 
The data coded in this way can only be sent from option UPL-B33 or UPL-B10 operation 
(universal sequence controller). 
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3.10.2 IEC/IEEE-Bus Commands for Analyzers 


3.10.2.1 Selection of Analyzer 


INSTrument2[:SELect] — Analog analyzer, 22 kHz 
equivalent to — Analog analyzer, 110 kHz 


INSTrument2:NSELect ~ Digital analyzer, 48 kHz 


— Analog analyzer, 22 kHz 
— Analog analyzer, 110 kHz 
— Digital analyzer, 48 kHz 


3.10.2.2 Configuration of Analog Analyzers 


INPut(]:FILTer[:LPASs]:FREQuency <nu> Query only 
2Hz1!10Hz 


SENSe[]:POWer:REFerence:RESistance <nu> 
1 mQ to 100 kQ 
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2.6.1 

ANLR panel 
INSTRUMENT 
— ANLG 22 kHz 
— ANLG 110 kHz 
— DIGITAL 


2.6.2 
ANLR panel 
Min Freq 


2.4 (RREF) 
2.6.2 

ANLR panel 
Ref Imped 


UPL IECAEEE-Bus Commands: Analyzers 


INPut{]:SELect CH1 — Only channel 1 active 
CH2 — Only channel 2 active ANLR panel 
CH1And2 — Channel 1 and 2 active, settings may be different CHANNEL(s) 
CHils2 — Channel 1 and 2 active, identical settings 
Data of channel! 1 adopted for channel 2. 
CH2is1 — Channel 1 and 2 active, identical settings 
Data of channel 2 adopted for channel 1. 


INPut[1!2]:COUPIing Selection of coupling of analyzer input circuit for channels 1 and 2: available in 
the two analog analyzer instruments only (INST2 A22 | 100). ANLR panel 
— AC coupling CH1 Coupl 
A DC offset of the DUT will not be transmitted and CH2 Coupl 
does not therefore affect the DUT. — AC 
Note: + DC 
A procedure similar to AC coupling can be selected in the digital analyzer 
for specific measurement functions. Selection is made with menu item 
DC Suppres ON (SENS:FUNC:DCS ON). 
— DC coupling: 
Test signals up to 0 Hz are picked up and considered in the results of RMS, 
RMS selective, Peak, Quasi-peak, DC, FFT and Waveform measurements. 


INPut[112]: TYPE BALanced — Balanced input (XLR connector), see Fig. 2-1/7. For analog instruments 2.6.2 
only. ANLR panel 
GEN1 — Internal connection to generator channel 1. For analog instruments only. Input 
GEN2 — Internal connection to generator channel 2. For analog instruments only. — BAL XLR 
+ GEN1 
— GEN2 
— GEN crRosseD 


INPut[112]:IMPedance Input impedance for unbalanced input 2.6.2 
= 300 Q ANLR panel 
— 600 Q Imped 
— 200 kQ — 3009 


— 600 2 
— 200 2 
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Command Parameter 


INPut[112]:LOW FLOat — Outer conductor of unbalanced. input not connected to instrument ground 2.6.2 
(PE conductor). ANLR panel 
GROund ~ Outer conductor of unbalanced. input connected to instrument ground (PE Common 
conductor) — FLOAT 
— GROUND 


SENSel]: VOLTage:RANGe{112]:LOWer <nu> Sets a range containing the specified level value. No underrange but higher 26.2 
For value range see ranges may be selected. ANLR panel 
2.6.2 Configuration of Range 
the Analog Analyzers —LOWER 


SENSe[]: VOLTage:RANGe1/2]:AUTO ON — Autoranging 2.6.22.6.2 
— The current range is accepted and retained as :UPPer. ANLR panel 
Corresponds to SENSe{]: VOLTage:RANGe[112][: UP Per]<current range> Range 
AUTO 


SENSe]]: VOLTage:RANGe[112][:UPPer] <nu> Sets a range containing the specified level value and holds it unconditionally. 2.6.2 
For value range see ANLR panel 
2.6.2 Configuration of Range 
the Analog Analyzers FIX 
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Command 


SENSe:DiGital:FEED 


SENSe:D!Gital: SYNC:REFerence 


INPut:FIL Ter[:LPASs]:FREQuency 


INPut[]:SELect 


Parameter 


ADATa 
JPHase 
CINPut 


GCLock 
PLL Vari 


PLL32 
PLL44 
PLL48 


<n> Query only 
10 Hz 120 Hz 


INPut[1!2]: TYPE 
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AESebu 
SPDif 
OPTical 
INTern 
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Specifies the parameter measured in the analyzer: 


— Audio content 

— Demodulated jitter signal in the frequency range 0 to 100 KHz 

— Common-mode signal of digital inputs measured. Frequency range and 
measurement function same as with jitter. 


— The generator clock is the reference for the jitter measurement. 

— Reference signal is the sampling signal derived from the input signal via the 
internal synchronization PLL. Synchronization is made via the VCO with 
maximum lock-in range. 

— Reference signal is the sampling signal derived from the 

— input signal via the internal synchronization PLL. Synchronization is made via 

— the fixed-frequency VCXO. 


Only for SENS:DIG:FEED JPH 


Lower frequency limit of analyzer. 
For SENS:DIG:FEED ADAT only. 


For SENS:DIG:FEED ADAT only 

— Only channel 1 active 

— Only channel 2 active 

— Channel 1 and 2 active, identical setting 


— AES/EBU interface, for connector see Fig. 2-1/10.[FW2] 

— S/P DIFF interface, for connector see Fig. 2-1/10. 

— Optical interface, for connector see Fig. 2-1/10. 

— Internal interface for digital generator OPTical and INTern for 
SENS:DIG:FEED ADATIPHAS only. 


ANLR panel 
Meas Mode 

— AUDIO DATA 
— JITTER/PHAS 
— COMMON/INP 


2.6.3 

ANLR- 
PanelRelated to 
—GEN CLK 

— VARI (PLL) 
— 32.0 (PLL) 
— 44.1 (PLL) 
— 48.0 (PLL) 


2.6.1 
ANLR panel 
Min Freq 


2.6.2 

2.6.3 

ANLR panel 
CHANNEL(s) 
1 

32 


—BOTH 


2.6.3 

ANLR panel 
Input 

— BAL (XLR) 

— UNBAL (XLR) 
— OPTICAL 

— INTERN 
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Command 


SENSe:DIGital:SYNC:SOURce 


INPut[]: SAMPle:FRE Quency: MODE 


INPut[]: SAMPle:FRE Quency 


INPut{]:AUDiobits 
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AINPut 
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— The receiver is clocked with the input signal 
(for SENS:DIG:FEED ADATIPHAS only). 

— The receiver is clocked with the signal at the reference input 
(for SENS:DIG:FEED ADATIJPH only). 


F32 
F44 
F48 
VALue 
AUTO 


CHSTatus 


— Sampling frequency for digital instrument, 32 kHz 
— Sampling frequency for digital instrument, 44.1 kHz 
— Sampling frequency for digital instrument, 48 kHz 


— Sampling frequency externally applied. For input values see next command. 


— Transfer of measured sample frequency. 
The sample rate is updated if the value varies by more than 0.01%. 
Smaller variations are ignored. 

— Transfer of the sample frequency specified in the channel status data. 


For SENS:DIG:FEED ADATIPHAS only. 


<nu> 
100 Hz to 52.5 kHz 


Value of applied sampling frequency 
For SENS:DIG:FEED ADATIPHAS only 


<n> 
For value range see 


2.6.3 Configuration of 


the Digital Analyzer 
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ANLR panel 
Syne To 

— AUDIO IN 
— REF IN 


2.6.3 

ANLR panel 
Sample Frq 

— 32 kHz 

— 44.1 kHz 

— 48 kHz 

— VALUE: 

— AUTO 

— CHAN STATUS 


2.6.3 

ANLR panel 
Sample Frq 
— VALUE: 


Word length of audio samples to be analyzed in bits. 
For SENS:DIG:FEED ADATIPHAS only 


2.6.3 
ANLR panel 
Audio Bits 
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3.10.2.4 Starting the Analyzer, Ext. Sweep 


TRIGger:-SOURce IMMediate 


TRIGger:-DELay 


TRiGger:TiMer 


TRIGger:COUNt 


ARM.-LEVel:MIN 
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TiMer 
CH1FreqiCH2Freq 


CH1Level |CH2Level 


CH1Trigger|CH2Trigg 
er 
TCHart 


CH1Rapidfreq 
CH2Rapidfreq 
CH1Edgetrigger 
CH2Edgetrigger 


<nu> 
Osto 10s 


<nu> 
10 ms to 2000 s 


<n> 
2 to 1024 


<nu> 

Analog insttuments 
10 LV to 1000 V 
Digital instrument 
1pFS to 1.0 FS 
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— Continuous measurement mode without trigger condition 

~ Storing measured values in the buffer at regular intervals. 

— Collection of measured values due to a variation in frequency found at the 
ANALYZER input, channel 1 or channel 2. 

— Collection of measured values due to a variation in level found at the 
ANALYZER input, channel 1 or channel 2. 

— Triggers a single measurement as soon as the level is within the range 
specified by ARM: VOLT:STAR and ARM:VOLT:STOP. 

— Measured values from the ongoing continuous measurement are entered into 
a timing diagram at the time interval selected by means of command 
TRIG:TIM <nu>. 

— External frequency sweep with fast frequency measurement in channel 1 

— and channel 2 

— Edge-sensitive triggering; a measurement is triggered as soon as the level 

— enters the interval between ARM:VOLT:START and ARM:VOLT:STOP 
for the first time. 


Waiting time after the measurement (settling time for DUT). 


Interval between recordings of measured values. 


Number of measured values entered into the buffer. 


Minimum voltage required for triggering a measurement with external frequency 
sweep. 


2.6.4 

ANLR panel 

START COND 

AUTO 

TIME 

—CH1Freq | 
CH2Freq 

—CH Level | 
CH2Level 

—LEV TRG CH1| 
LEV TRG CH2 

TIME CHART 

— FRQ FST CH1 

— FRQ FST CH2 


— EDG TRG CH1 
— EDG TRG CH2 


2.6.4 
ANLR panel 
Delay 


2.6.4 
ANLR panel 
Timetick 


2.6.4 
ANLR panel 
Points 


2.6.4 
ANLRA panel 
Min VOLT 
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_ | a 


ARM-:FREQuency:STARt <nu> Hz The input frequency must be within the start/stop frequency for triggering the 2.6.4 

ARM:FREQuency:STOP Value range measurement. ANLR pane! 
determined by Start | Stop 
instrument or function 


ARM:VOLTage:STARt <nu> The input level must be within the start/stop voltage limits for triggering a 26.4 
ARM:VOLTage:STOP Analog instruments measurement. ANLR panel 
10 pV to 1000 V Start | Stop 
Digital instrument 
1 FS to 1.0 FS 


TRIGger:FREQuency:VARiation <nu> Minimum percentage by which the input frequency must vary for triggering a 2.6.4 
0.1 to 50% measurement. ANLR panel 
Variation 


TRiIGger:VOL Tage: VARiation <nu> Minimum percentage by which the input voltage must vary for triggering a 2.6.4 
0.1 to 50% measurement. ANLR pane! 
Variation 
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3.10.2.5 Analyzer Functions 


SENSe[1 ]:FUNCtion 
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Parameter 


‘OFF’ 

‘RMS' 
‘RMSSelectiv' 
‘PEAK’ 
'QREak' 

4 ‘DC iy 

'THD' 
'THDNsnar' 
'‘MDISt' 

'DFD' 

'WAF' 
'POLarity’ 
‘FFT 

‘Fil Tersimulation’ 
‘WAVeform’ 
‘PROTocol'’ 
'PHASetoref’ 
‘DIGInpamp' 
‘THIRdoct' 
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— Function measurement off 
— RMS measurement ' 

— RMS selective measurement 
— Peak measurement 

— Quasi-peak measurement 
— DC measurement 

— THD measurement 

— THD+N measurement 

— MOD DIST measurement 
— DFD measurement 

— Wow & flutter measurement 
— Polarity measurement 

— FFT display 

— Filter simulation 

— Waveform display 

— AES/EBU protoco} 


— Measurement of phase between digital input and reference input 
— Measurement of digital input amplitude 


— Third analysis 


IECHEEE-Bus Commands: Analyzers 


2.6.5 
ANLR panel 
FUNCTION 
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3.10.2.5.1 Common Parameters for Analyzer Functions 


SENSe[1]:TRIGger:SETTling: MODE SENS:TRIG:SETT = Settling process for external triggering 2.6.5.1 
SENSe[1]:FUNCtion:SETTling: MODE SENS:FUNC:SETT = Settling process for measurement function ANLR panel 
SENSe3:FREQuency:SETTling: MODE SENS3:FREQ:SETT = Settling process for frequency measurement Settling 
SENSe3:PHASe:SETTling: MODE SENS3:PHAS:SETT = Settling process for phase measurement — OFF 

— OFF — EXPONENTIAL 
— Settling with exponential tolerance and resolution characteristic — FLAT 

— Settling with tolerance and resolution band — AVERAGE 
— Arithmetic averaging (not for settling with external triggering) 


OFF 
EXPonential 
FLAT 

AVERage 


2.6.5.1 
ANLR panel 
Samples 


SENSe(1]:TRIGger:SETTling:COUNt 
SENSe[1]:FUNCtion:SETTling:COUNt 
SENSe3:FREQuency:SETTling:COUNt 
SENSe3:PHASe:SETTling:COUNt 


<n> 
for EXP | FLAT: 
2to6 

for AVER: 

2 to 100 


Number of test points considered in settling. 
3 means that the currently measured value is compared with the two preceding 
results. 


2.6.5.1 
ANLR panel 
Tolerance 


<n> Starting value of exponential tolerance characteristic or tolerance band. 


0.001 to 10 % 


SENSe[1]:TRIGger:SETTling: TOLerance 
SENSe[1]: FUNCtion:SETTling: TOLerance 
SENSe3:FREQuency:SETTling:TOLerance 


26.5.1 
ANLR panel 
Resolution 


<nu> Starting value of exponential resolution characteristic or resolution band. 
Value range and units 
are determined by 
instrument and 
function 


see 2.6.5.1 


SENSe{1]:TRIGger:SETTling:RESolution 
SENSef1]: FUNCtion: SETTling: RESolution 
SENSe3:FREQuency:SETTling: RESolution 
SENSe3:PHASe:SETTling:RESolution 


2.6.5.1 
ANLR panel 
Timeout 


Maximum setting time 
If no settled measurement result is achieved within this time, the measurement is 
aborted and an invalid result is signalled. 


SENSe[1]:FUNCtion:SETTling: TOUT 
SENSe3:FREQuency:SETTling: TOUT 
SENSe3:PHASe:SETTling: TOUT 


<nu> 
0.001 to 10s 
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SYSTem:SPEaker:SOURce 


SYSTem:SPEaker:GAIN 


SYSTem:SPEaker:VOLume 
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INP2 


IN1And2 


FNC1 


FNC2 
FN1And2 
AES1 


AES2 
AE1And2 


<nu> 
-120 to 120 dB 


<nu> 
0 to 100 % 
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— Loudspeaker and headphones output switched off. 

— Aural monitoring of input signal of analog analyzers A22 and A110 
on channel 1. 
The signal is available at both output channels. 
In the DIGITAL analyzer with option Digital Audio I/O (UPL-B2) in the 
Meas Mode JITTER/PHAS the demodulated jitter signal is applied to the 
ANLG 110 KHz analyzer and can be listened to, 
In the DIGITAL analyzer with option Digital Audio I/O (UPL-B2), in the 
Meas Mode COMMONANP the superimposed common-mode signal 
is applied to the digital inputs of the ANLG 110 KHz analyzer 
and can be monitored. 


— The input signal of the analog analyzer A22 and A110 can be 
monitored on channel 2. 
— ...on both channels (stereo). 
With channel 1 or 2 selected as analyzer input, only the left or, 
the right headphones output can be used for monitoring. 
— Aural monitoring of function output of analog analyzer 
A22 for all measurement functions (except THD+N) for channel! 1. 
= ... for channel 2. 
— ... for both channels (stereo). 
— Aural monitoring of left channel of AES/EBU interface of digital analyzer 
D48 (Option: Digital Audio Protocol Analysis and Generation UPL-B2). 
— ... of right channel ... 
— ... of both channels (stereo) ... 


Amplification or attenuation of function output. 


Volume of monitor output 


2.6.6 

ANLR panel 
SPEAKER 

— OFF 

— INPUT Ch1 

— INPUT JITT 
— INPUT COMM 
— INPUT Ch2 

— INPUT Ch1&2 
— FUNCT Ch1 
— FUNCT Ch2 
— FUNCT Ch1&2 
— DIG Ch1 

— DIG Ch2 

— DIG Ch1&2 


2.6.6 
ANLR panel 
Pre Gain 


2.6.6 
ANLR panel 
Skp Volume 
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™_ 


SYSTem:PHONe — Phones output conforms to loudspeaker setting. 2.6.6 
— Headphones output permanently switched on. ANLR panel 
Phone Out 


— SPKPhone 
— PERMANENT 


SYSTem:SPEaker[:STATe] — Loudspeaker on 2.6.6 
— Loudspeaker off ANLR panel 
Command has no effect if option UPL-BS is not fitted. LOCAL key 


3.10.2.5.2 RMS Measurement incl. S/N 


_ 


SENSe[1]:FUNCtion "RMS" — RMS measurement 2.6.5 
ANLR panel 
FUNCTION 
— RMS & S/N 


SENSef[1]:FUNCtion:DCSuppression Suppression of DUT OC in the digital analyzer. 2.6.5.1 
— DC not considered; corresponds to AC coupling ANLR panel 
— DC considered in the measurement and displayed; corresponds to DC DC Suppres 
coupling — ON 
— OFF 


SENSe[1]:FUNCtion: SNSequence — SIN (signal-to-noise) measurement on 26.5.1 
~— S/N (signal- to-noise) measurement off ANLR panel 
S/N Sequ 


SENSef[1][:VOLTagelPOWer]:UNIT[112] Display units for RMS measurement 24 
ANLR panel 
Unit Ch1/CH2 
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Command 


SENSe{1]: VOL Tage: APERture: MODE 


SENSe[{1]:VOLTage:APERture 


SENSef/1 ][: VOLTagelPOWer]:REFerence: MODE 


SENSe[1][:VOLTagelPOWer]:REFerence 
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Parameter 


AFASt 
AUTO 
TRIGgered 


VALue 


<nu> 
ims... 
For value range see 


2.6.5.2 — Meas Time 


CH1Store 


CH2Store 


CH1Meas 


CH2Meas 


STORe 


VALue 


IECAEEE-Bus Commands: Analyzers 


AFASt and AUTO match the measurement time to the signal frequency by taking | 2.6.5.2 
the signal period into account. The measurement fime is matched as far as ANLR panel 
possible to the input signal. Maximum algorithmic error: Meas Time 


a lll 
| 


7 1% — AUTO FAST 


— 1%e. — AUTO 
— A special mode is available for RMS measurements, permitting a single 
delay-free measurement with selectable measurement time to be carried out | — VALUE: 
as soon as the signal exceeds a set trigger threshold for the first time. 
In conjunction with the generator burst signal this measurement mode permits 
the first period of a signal to be measured and is particularly suitable for echo- 
free measurements on loudspeakers. 
— Numerical entry of measurement time. For entry of values see next command. 


Numerical entry of measurement time. 2.6.5.2 
Measurement time for steadying the display. ANLR panel 
Meas Time 


— For a two-channel measurement, the current measurement result of channel 1} 2.6.5.1 
is stored as a reference. ANLR panel 
— For a two-channel measurement, the current measurement result of channel 2 | Reference 
is stored as a reference. 
— The value measured in channel 1 is used as a reference for the output of 
results in reference-related units. 
— The value measured in channel 2 is used as a reference for the output of 
results in reference-related units. 
— For a single-channel measurement, the current measurement result is stored 
as a reference. 
— The reference value is entered using the next command. 


<nu> 
Analog instrument 
100 pV to 1000 V 
Digital instrument 
0.0 to 1.0FS 
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Numerical entry of reference value. 2.6.5.1 
ANLR panel 
Reference 


— TRIGGERED 
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Command Parameter 


SENSe:SWEep:SYNC Permits the speed to be increased for 1-dimensional generator frequency sweeps 
with the universal generator: ANLR panel 
— normal speed common for all sweeps Sweep Mode 
— sweep speed increased after the 2nd sweep; traces are not updated online but} — NORMAL 
only upon completion of the sweep (all at once). — BLOCK 


SENSe[1]:NOTCH:STATe] ~ Analog notch filter off; 2.6.5.1 
— Analog notch filter on; no gain ANLR panel 
— Analog notch filter on; gain 12 dB Anig. Notch 
— Analog notch filter on; gain 30 dB — OFF 
> O0dB 
> 12 dB 
— 30 dB 


SENSe{1]: NOTCh:FREQuency:MODE FiXed — For numerical entry of notch-filter center frequency see next command. 2.6.5.1 
GENTrack — The notch-filter center frequency tracks the generator frequency. ANLR panel 
Notch Freq 
— VALUE: 
— GEN TRACK 


SENSe{1]:NOTCh:FRE Quency:FiXed <nu> for analog instr. Numerical center frequency of notch filter. 2.6.5.1 
10 Hz to 22.5 kHz For analog instrument only. ANLR panel 
Notch Freq 
— VALUE: 


See 3.10.3 Selecting the Analyzer Filters 2.7.1 
ANLR panel 
Filter 
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Command 


CALCulate:TRANsform:FREQuency:STATe 


SENSe[1]:TRIGger:SETTling...... 


1078.2008.02 
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Parameter 
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— No POST-FFT for the selected measurement function 

— POST-FFT for selected measurement function: see 2.6.5.12 FFT 
with the following settings available: 
CALCulate: TRANsform:FREQuency:FFT S256 to S8K 
CALCulate: TRANsform:FREQuency:WINDow RECT to KAIS 
CALCulate: TRANsform:FREQuency:STARt ? 
CALCulate: TRANsform:FREQuency:STOP ? 
CALCulate: TRANsform:FREQuency:RESolution? 
If the group-delay measurement is selected with command 
SENSe3:FUNCtion FQGRoupdelay, POST-FFT is always active as the 
frequency information is obtained from FFT. 


For settling commands see 3.10.2.4.1 Common Parameters for Analyzer 
Functions 


2.6.5.1 
ANLR panel 
POST FFT 
— OFF 

— ON 


2.3.4.2 
ANLR panel 
Fnet Settl 
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3.10.2.5.3 Selective RMS Measurement incl. Sweep 


Command 


SENSe[1]:FUNCtion 


SENSe[1]:FUNCtion:DCSuppression 


SENSel1 ][: VOLTagelPOWer]:UNIT[1 2] 


SENSe[1]: VOLTage:APERture: MODE 


SENSe[1]:VOLTage:APERture 
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Parameter 


"RMSSelectiv" 


Selective RMS measurement 


Suppression of DUT DC in the digital analyzer. 

~ DC not considered; corresponds to AC coupling 

~— DC considered in the measurement and displayed; corresponds to DC 
coupling 


see 3.10.4 Units for 
{EC Measurement 
Results 


<nu> 
10 us to 10s 
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ANLR panel 
FUNCTION 
— RMS SELECT 


2.6.5.1 
ANLR panel 
DC Suppres 
— ON 

— OFF 


Display units for RMS measurement 


AFASt and AUTO: Automatic matching of measurement time to the signal 
frequency taking the signal period into account. The measurement time is 
matched as far as possible to the input signal. Maximum algorithmic error 
aed 1%, 
> 1%.c. 
— Numerical entry of measurement time. For entry of values 

see next command. 


2.4 
ANLR panel 
Unit Ch1/CH2 


2.6.5.3 

ANLR panel 
Meas Time 

— AUTO FAST 
— AUTO 

— VALUE 


Numerical entry of measurement time. 
Measurement time for steadying the display. 


2.6.5.3 
ANLR panel 
Meas Time 
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Command 


SENSe{1 ]: BWIDth[: RESolution]: MODE 
equivalent to 


SENSe{1]:BANDwidth{:RESolution}: MODE 


SENSe[1]:BWIDth[:RESolution] 
equivalent to 


SENSe{1 ]: BANDwidth[{:RESolution] 


SENSef[1][: VOLTagelPOWer]:REFerence:MODE 
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Parameter 


PPCT1 
PPCT3 
PTOCt 
POCT12 
PFIX 
PFASt 


SPCT1 
SPCT3 
STOCt 
SOCT12 


SFIX 
SFASt 


<nu> 
Value range 
determined by 
instrument or function 


CH1Store 
CH2Store 
CH1Meas 
CH2Meas 
STORe 


GENTrack 
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Bandwidth of bandpass or bandstop of selective RMS filter. 


Parameter starting with 
P ... = bandpass 
S ... = bandstop 


PFASt 

SFASt: 

Bandstop filter with only 40 dB attenuation, third-octave bandwidth and 
particularly 

short settling time. 


Numerical entry of arithmetically symmetrical bandwidth. 


— For a two-channel measurement, the current measurement result of channel 1 


is stored as areference. 


— For a two-channel measurement, the current measurement result of channel 2 


is stored as a reference. 


— The value measured in channel 1 is used as a reference for the output of 


results in reference-related units. 


— The value measured in channel 2 is used as a reference for the output of 


results in reference-related units. 


— For a single-channel measurement, the current measurement result is stored 


as areference. 
— The currently set generator output level is used as a reference. 


Using the subsequent command SENS:FREQ:FACT <n> the bandpass 
filter of the RMS SEL measurement in the Freq Mode GENTRACK can be 


set to any multiple of the fundamental. 
This allows single harmonics to be measured. 
— The reference value is entered using the next command. 


2.6.5.3 

ANLR panel 
Bandwidth 

— BP 1% 
—BP3% 

— BP 1/3 OCT 
— BP 1/12 OCT 
— BP FIX: 

— BP FAST 

> BS 1% 
-~BS3% 

— BS 1/3 OCT 
— BS 1/12 OCT 
— BS FIX: 

— BS FAST 


2.6.5.3 
ANLR panel 
Bandwidth 


2.6.5.1 
ANLR panel 
Reference 


| — STORE CH1 


— STORE CH2 
— MEAS CH1 
— MEAS CH2 
— STORE 

— GEN TRACK 
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SENSe[1][:VOLTagelPOWer]:REFerence <nu> 


2.6.5.1 
Analog instruments ANLR panel 
100 pV to 1000 V Reference 
Digital instrument 
0.0 to 1.0 FS 
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Sweep for selective RMS measurement 


SENSef[1]:FREQuency:MODE FiXed|CW ~» Presetting for fixed frequency of selective RMS measurement. Numerical 

entry with SENSe[1]:FREQuency[:FiXed|:C W]<nu> 

SWEep — Frequency sweep of selective RMS measurement. 
The sweep parameters are determined by the following user specifications: 
SENSe[1]:FREQuency:STARt|STOP <nu> 
SENSe[1]:SWEep:SPACing LINear|LO Garithmic 
SENSef[1]:SWEep:STEP <nu> 
SENSe[1]:SWEep:POINts <n> 

— List sweep of frequency of selective RMS measurement. 

The sweep parameters are read from the file specified under 
MMEMory:LOAD:LIST FREQuency, "filename" For format of block/list files 
see 2.9.1.3 Format of Block/Listen Data. 

MUL Tisine — The frequency of the selective RMS measurement is set consecutively to the 
multisine frequencies specified in the generator panel 
(see 2.5.4.4 MULTISINE). The sweep is similar to a LIST sweep. 

GENTrack — The frequency of the selective RMS measurement tracks the current 
generator frequency. 
By means of the factor (see next command SENS:FREQ:FACT <n>) it 
can be determined whether the center frequency should directly track the 
generator frequency (factor = 1) or be a multiple thereof. If the factor is 
an integral multiple, it may be used for measuring single harmonics. 
The bandpass center frequency can be tracked to the generator signal 
functions SINE, MULTISINE, BURST or SINE2 PULSE“, only; any other 
signal function causes an error message. 


The frequency of the selective RMS measurement tracks the frequency 
measured in 

— channel 1 

— channel 2. 


SENSe:FRE Quency:FACTor <nu> MLT Factor by which the tracking bandpass filter is higher than the generator 
1 to 20 for RMS frequency with setting GENTRACK (SENS:FREQ:MODE GENT). 
selective 
measurements 
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2.6.5.3 

ANLR panel 

SWEEP CTRL 

— OFF 

— AUTO SWEEP 
MANU SWEEP 

— AUTO LIST 
MANU LIST 

GEN MLTSINE 


FREQ MODE 
— GEN TRACK 
— FREQ CH1 
— FREQ CH2 


2.6.5.3 
ANLR panel 
FREQ MODE 
— Factor 
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led oll |: i. re i 


Permits the speed of 1-dimensional sweeps with the universal generator to be 2.6.5.3 
increased. ANLR panel 
— Normal speed used for any kind of sweep Sweep Mode 
— Sweep speed increased as from 2nd sweep — NORMAL 
— Sweep speed increased again as from 2nd sweep; update of curve not online | - FAST 

but only upon completion of the sweep (all at once). — BLOCK 


SENSe:SWEep:SYNC 


2.6.5.1 
ANLR panel 
Anlg. Notch 
— 12 dB Auto 
— 30 dB Auto 
—>0OdB 

— OFF 


— Analog notch filter on; gain 12 dB 
— Analog notch filter on; gain 30 dB 
— Analog notch filter on; no gain 

— Analog notch filter off. 

The notch filter can only be set in the analog instruments when a bandstop filter 
has been selected for SENS:BWID:MODE. 


SENSe{1]:NOTCH{:STATe] 


2.7.1 
ANLR panel 
Filter 


See 3.10.3 Selecting the Analyzer Filters 
Particularly when monitoring weak residual signals amplified by means of Pre 
Gain, a highpass filter should be used for DC suppression to avoid the signal to 
be distorted or suppressed altogether. 

In conjunction with a selective RMS measurement filter No. 2 must be selected 
as filter No. 1 is already used in the UPL as a selective RMS bandpass or 
bandstop filter. 3.10.3 Selecting the Analyzer Filters 


2.6.5.3 

ANLR panel 
FREQ MODE 
— FIX 


<nu> Numerical entry of frequency for selective RMS measurement. 
Value range 
determined by 


instrument or function 


SENSe/1]:FREQuency[:FIXediICW] 


2.6.5.3 
ANLR panel 
SWEEP CTRL 

— AUTO SWEEP 
— MANU SWEEP 


Automatic sweep 

— This command in conjunction with command 
SENSe{1]:FREQuency:MODe SWEep sets the AUTO SWEEP mode. 

— This command in conjunction with command 
SENSe[1]:FREQuency:MODe SWEep sets the MANU SWEEP mode. 

Pressing the LOCAL key activates the spinwheel. 


SENSe[1]:SWEep:MODE 
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Command 


SENSe(1]:LIST: MODE 


SENSe[1]:FREQuency:STARt 
SENSe[1]:FREQuency:STOP 


SENSe(1]:SWEep:SPACing 


SENSe[1]:SWEep:POINts 


SENSe(1]:SWEep:STEP 
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<nu> 

Value range 
determined by 
instrument or function 


LiNear 
LOGarithmic 


<n> 
2 to 1024 


<nu> | <n> 

The selected step size 
should be so wide that 
not more than 1023 
single steps (= 1024 
sweep points) are 
obtained. It should not 
exceed the absolute 
difference between 
STOP and STARt. 
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Automatic list sweep 

— This command in conjunction with command 
SENSe[1]:FREQuency:MODe LIST sets the AUTO LIST mode. 

— This command in conjunction with command 
SENSe[1]:FREQuency:MODe SWEep sets the MANU LIST mode. 
Pressing the LOCAL key activates the spinwheel. 


Start and stop frequency for frequency sweep of selective RMS measurement. 


~— Linear sweep spacing 
— Logarithmic sweep spacing 


Number of sweep steps. 

Depending on the selected SPACing (SENSe[1]:SWEep:SPACing 
LiNear|LOGarithmic), 

the sweep frequency range between "STARt" and "STOP" is divided into <n> 
linear or logarithmic sweep points. 


Sweep step size 

Depending on selected SPACing 

SENSef[1]:SWEep:SPACing LINear|LOGarithmic, 

the sweep frequency range between "STARt’ and "STOP" is divided into linear 
steps in Hz or logarithmic steps in the form of a multiplier. 


SENSef[1]:SWEep:SPACing LINear: Hz 
SENSef[1]:SWEep:SPACing LOGarithmic: No unit because of multiplication 
factor. 


2.6.5.3 

ANLR panel 
SWEEP CTRL 
— AUTO LIST 
— MANU LIST 


2.6.5.3 

ANLR panel 
SWEEP CTRL 
— Start | Stop 


2.6.5.3 
ANLR panel 
Spacing 

— LIN 

+ LOG 


2.6.5.3 
ANLR panel 
Points 


2.6.5.3 
ANLR panel 
Steps 
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MMEMory:LOAD:L/ST 
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FREQency," filename" 
= path and filename of 
frequency list for a 
LIST sweep of a 
selective RMS 
measurement, eg 
“c:\UPL\refiswpflst. Ist" 
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Loading a frequency list for the list sweep. 


2.6.5.3 

2.9.1.3 

ANLR pane! 
SWEEP CTRL 
Filename 


For settling commands see 3.10.2.4.1 Common Parameters for Analyzer 
Functions 


2.3.4.2 
ANLR panel 
Fnet Settl 
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3.10.2.5.4 Peak and Quasi-Peak Measurement incl. S/N 


Command Parameter Basic 
unit 


SENSe[1]:FUNCtion "PEAK" — Peak measurement 2.6.5 
ANLR panel 
FUNCTION 
PEAK & S/N 


SENSe{1]:FUNCtion " QPEak’ — Quasi-peak measurement 2.6.5 
ANLR panel 
FUNCTION 
>QPK & S/N 


SENSef{1 ][: VOLTagelPOWer]:UNIT[112] see 3.10.4 Units for Display units for RMS measurement 2.4 
IEC Measurement ANLR panel 
Results Unit Ch1/CH2 


SENSef[1 ]:FUNCtion: SNSequence — SIN (signal-to-noise) measurement on. 2.6.5.1 
— S/N (signal-to-noise) measurement off. ANLR panel 
S/N Sequ 
— ON 
— OFF 


SENSe[1 ]:FUNCtion: MMODe PPEak — PK+ value 2.6.5.4 
NPEak — PK- value ANLR panel 
PTOPeak — Peak-to-peak value Meas Mode 
PABSolut — Absolute peak value > PK+ 
— PK- 
— PK to PK 
— PK abs 
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Command Parameter Basic 
unit 


SENSe[1]: VOL Tage: /JNTVtime:MODE SFASt + 50 ms 2.6.5.4 


— 200 ms monitoring interval for peak search ANLR panel 
— 1000 ms intv Time 

— s monitoring interval for quasi-peak search — FIX 50ms 
— Numerical entry of interval time. For entry of values see next command. — FIX 200ms 
— FIX 1000ms 
— FIX 3 SEC 
— VALUE: 


2.6.5.4 
ANLR panel 
Intv Time 


Numerical entry of interval time. 
Monitoring interval for peak search 


SENSe[1]:VOLTage:INTVtime 


<nu> 
20 ms to 10s 


2.6.5.1 
ANLR panel 
Reference 

— STORE CH1 
— STORE CH2 
— MEAS CH1 
— MEAS CH2 
— STORE 

— GEN TRACK 
— VALUE: 


— For a two-channe! measurement, the current measurement result of channel 1 
is stored as areference. 

— For a two-channel measurement, the current measurement result of channel 2 
is stored as areference. 

— The value measured of channel 1 is used as a reference for the 
results in reference-related units. 

— The value measured of channe! 2 is used as a reference for the 
tesults in reference-related units. 

— For a single-channel measurement, the current measurement result is stored 
as areference. 

— The currently set generator output level is used as a reference. 

— The reference value is entered using the next command. 


CH1Store 


SENSe[1][: VOLTagelPOWer]:REFerence:MODE 


CH2Store 


CH1Meas 


CH2Meas 


STORe 


GENTrack 
VALue 


2.6.5.1 
ANLR panel 
Reference 


Numerical entry of reference value. 


SENSe[1][:VOLTagelPOWer]:REFerence <nu> 
Analog instrument 
100 pV to 1000V 

Digital instrument 


0.0 to 1.0FS 
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Parameter Meaning 


SENSe[1]:NOTCA:STATe] — Analog notch filter on; no gain 2.6.5.1 
— Analog notch filter on; gain 12 dB ANLR panel 
— Analog notch filter on; gain 30 dB Anlg. Notch 
— Analog notch filter off; > 0dB 
> 12 dB 
— 30 dB 
— OFF 


SENSe[1]:NOTCh:FREQuency:MODE FiXed — For numerical entry of notch-filter center frequency see next command. 2.6.5.1 
GENTrack — The center frequency of the notch filter tracks the generator frequency. ANLR panel 
Notch Freq 
— VALUE: 
— GEN TRACK 


SENSe[1]:NOTCh:FRE Quency:FiXed <nu> Numerical center frequency of notch filter. 2.6.5.1 
for analog instr. ANLR panel 
10 Hz to 22.5 kHz Notch Freq 
— VALUE: 


See 3.10.3 Selecting the Analyzer Filters 2.7.1 
ANLR panel 
Filter 


For settling commands see 3.10.2.4.1 Common Parameters for Analyzer 2.3.4.2 
Functions ANLR panel 
Fnet Settl 
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3.10.2.5.5 DC Measurement 


el ae rr... are 


SENSe[1]:FUNCtion — DC measurement 2.6.5 
ANLR panel 
FUNCTION 
— DC 


SENSe[1][: VOLTagelPOWer]:UNIT[112] see 3.10.4 Units for Display units for RMS measurement 24 
IEC Measurement ANLR panel 
Results Unit Ch1/CH2 


SENSe[1]:VOLTage:APERture:MODE — 200 ms integration time for steadying the display. 2.6.5.5 
— Numerical entry of integration time. For entry of values see next command. ANLR panel 
Meas Time 
— FIX 200ms 
— VALUE: 


SENSe[1][:VOLTagelPOWer]:REFerence: MODE CH1Store — For a two-channel measurement, the current measurement result of channel 1 | 2.6.5.1 
is stored as a reference. ANLR panel 
CH2Store — For a two-channel measurement, the current measurement result of channel 2 | Reference 
is stored as a reference. — STORE CH1 
CH1Meas — The value measured of channel 1 is used as a reference for the — STORE CH2 
results in reference-related units. — MEAS CH1 
CH2Meas — The value measured of channel 2 is used as a reference for the — MEAS CH2 
results in reference-related units. — STORE 
STORe ~— Fora single-channel measurement, the current measurement result is stored | — GEN TRACK 
as areference, — VALUE: 
GENTrack — The currently set generator output level is used as a reference. 
VALue — The reference unit is specified by the next command. 


SENSe[1][:VOLTagelPOWer]:REFerence <nu> Numerical entry of reference value. 2.6.5.1 
Analog instrument ANLR panel 
- 1000 V to 1000 V Reference 


For settling commands see 3.10.2.4.1 Common Parameters for Analyzer 2.3.4.2 
Functions ANLR pane! 
Fret Settl 
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3.10.2.5.6 THD Measurement 


Command 


SENSe[1]:FUNCtion 


SENSe[1]:FUNCtion: MMODe 


SENSe[1]:FUNCtion:D/STortion 


SENSe[1]:FUNCtion:DMODe 


SENSo[1]:UNIT 
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Parameter 


SELectdj 
LSELectdi 


DALL 
LDALI 


DODD 
LDODd 


DEVen 
LDEVen 


FAST 
PRECision 
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Meaning 


THD measurement 


— Any combination of harmonics from d2 to d9 can be set with the 
— following command. Result in dB 

Result in V (analog) or FS (digital) 
— Selection of harmonics to be measured: 
— All harmonics from d2 to d9 Result in dB 

Result in V (analog) or FS (digital) 
— All uneven harmonics: 
— d3, d5, d7, d9 Result in dB 

Result in V (analog) or FS (digital) 
— All even harmonics: 
— d2, d4, d6, d8 Result in dB 

Result in V (analog) or FS (digital) 


Decimal equivalent of integer <n> for any combination of harmonics, 
eg d2, d4, d6, d9, is desired; 
binary: 10010101; decimal equivalent <n> = 149 


— Analog notch switched off. 


— Analog notch switched on when the applied signal is of good quality. 


Display units for results of THD measurements. 


| 2.6.5 


ANLR panet 
FUNCTION 
THD 


2.6.5.6 

ANLR panel 
Meas Mode 
—SELECT di 
— LEV SEL di 
= All di 

— LEV All di 
= All odd di 
— LEV odd di 
— All even di 
— LEV even di 


2.6.5.6 
ANLR panel 
— di2468 


2.6.5.6 

ANLR panel 
Dyn Mode 

— FAST 

— PRECISION 


2.4 
ANLR panel 
Unit 
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SENSE[1][: VOLTagelPOWer]:REFerence 


SENSe[1]: VOLTage: FUNDamental:MODE 


SENSe[1]: VOLTage: FUNDamental 


Parameter 


<nu> 
Analog instruments: 
100 pV ... 1000 V 
Digital instrument: 
100 pFS ... 100 FS 


IECHEEE-Bus Commands: Analyzers 
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Numerical entry of reference value in reference-related level units. 
SENS:FUNC:MMOD LSEL | LDAL | LDOD | LDEV 


AUTO 
VALue 


ANLR panel 
Ref Volt 


Determining the fundamental frequency: 

Automatically by frequency measurement. 

Numencal entry of fundamental frequency. For entry of values see next 
command. 


<nu> 
Value range 
determined by 
instrument or function 


Numerical entry 


For settling command see 3.10.2.4.1 Common Parameters for Analyzer 
Functions 


Data bit Example: di1, di3, di5 and di7 


Harmonics 


Weighting 
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Data word: 10101010 
Weighting = 2+8+32+128 
Decimal equivalent: =170 


2.6.5.6 
ANLR panel 
Fundamentl 


2.6.5.6 
ANLR panel 
Fundamentl 


2.3.4.2 
ANLR panel 
Fret Settl 


UPL 


3.10.2.5.7 THD + N/ Sinad Measurement 


ee eat Ea 


SENSe[1]:FUNCtion " THDNsnar’ 


SENSe[1]:FUNCtion: MMODe 
THDN 
LTHDn 
SNDRatio 
NOISe 
LNOise 


SENSe[1]:FUNCtion:DMODe FAST 
PRECision 


JECAEEE-Bus Commands: Analyzers 


— THD+N measurement 


2.6.5 

ANLR panel 
FUNCTION 
—THD+N/SINAD 


Result display as 

— THD+N value in dB 

— THD+N RMS value in V (analog) or FS (digital) 

— SINAD value in negative dB 

— Same as THD+N but without harmonics weighting, in dB 

— Same as THD+N RMS value but without harmonics weighting, in V (analog) 
or FS (digital) 


— Analog notch filter switched off. 
— Analog notch filter switched on when the applied signal is of good quality. 


SENSe:FUNCtion:APERture: MODE 


SENSe[1]: THDN: REJection 


NARRow 
WIDE 
PCT|DB 
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SENSe[1]:UNIT 


Selection of measurement speed 

— Measurement using FFT size 8192 
— Measurement using FFT size 2048 
— Measurement using FFT size 512 


Sets the characteristic of the notch filter in the digital instrument. 

— The noise is measured close to the carrier. 

— An two-pole notch filter is additionally taken into account to evaluate 
attenuated harmonics in the vicinity of the carrier. 


Display units for results of THD+N measurement 


2.6.5.7 

ANLR panel 
Meas Mode 
THD+N 

— LEVEL THD+N 
— SINAD 

— NOISE 

— LEVEL NOISE 


2.6.5.7 

ANLR panel 
Dyn Mode 

— FAST 

— PRECISION 


2.6.5.7 

ANLR panel 
Meas Time 

— SLOW 

— FAST 

— SUPERFAST 


2.6.5.7 
ANLR panel 
Rejection 

— NARROW 
— WIDE 


2.4 
ANLR panel 
Unit 


UPL 


Command 


SENSe{1][:VOLTagelPOWer]:REFerence 


SENSe[1]:VOL Tage: FUNDamental:MODE 


SENSe[1]:VOLTage: FUNDamental 


SENSe[1]:FiLTer1: 


CALCulate: TRANsform:FREQuency:STATe 


CALCulate: TRANsform:FREQuency:FFT 
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<nu> 

Analog Instruments: 
100 pV... 1000 V 
Digital Instrument: 
100 pFS ... 100 FS 


e 
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Numerical entry of reference value for measurement response in reference- 
related level units for the setting 
SENS:FUNC:MMOD LTHD | LNO 


Determining the fundamental frequency: 

— Automatically by frequency measurement. 

— Numerical entry of fundamental frequency. For entry of values see next 
command. 


<nu> 
Value range 
determined by 
instrument or function 


Numerical entry of fundamental frequency 


See 3.10.3 Selecting the Analyzer Filters 


— No POST-FFT for the selected measurement function 
— POST-FFT for selected measurement function (see 3.10.2.4.12 FFT) 
CALC:TRAN:FREQ:FT S256 to S8K 
CALC:TRAN:FREQ:WIND RECT to KAIS 
CALC: TRAN:FREQ:STAR? 
CALC: TRAN:FREQ:STOP? 
CALCe: TRAN:FREQ:RES? 


2.6.5.1 
ANLR-Panel 
Ref Volt 


LOS 
ANLR panel 
Fundamentl 
— AUTO 

~ VALUE: 


2.6.5.7 
ANLR panel 
Fundamentt 


2.7.1 
ANLR panet 
Fnet Settl 


2.6.5.1 
ANLR panel 
POST FFT 
— OFF 

> ON 
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FFT Size 

— 512 lines 
— 1024 lines 
— 2048 lines 
— 4096 lines 
— 8192 lines 


2.6.5.12 
ANLR-Panel 
FFT Size 

> 512 

— 1024 

— 2048 

— 4096 

— 8192 
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Command Parameter Basic 
unit 


SENSe[1]:FREQuency:L/mit:UPPer 


SENSe[1]:FREQuency:L/Mit:LOWer 


SENSe[1]:FUNCtion:SETTling: 
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<nu> 
Value range 
determined by 
instrument or function 


<nu> 
Value range 
determined 

by instrument or 
function 


3,112 


Upper band limit for THD+N measurement function 


Lower band limit for THD+N measurement function 


For settling commands see 3.10.2.4.1 Common Parameters for Analyzer 
Functions 


2.6.5.7 
ANLR panel 
— Frq Lim Upp 


2.6.5.7 
ANLR panel 
— Frq Lim Low 


2.7.1 
ANLR panel 
Fret Settl 
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3.10.2.5.8 MOD DIST 


_ ii. ae i 


SENSe[1]:FUNCtion "MDISt' MOD-DIST measurement. Measurement with double-sine (similar to SMPTE) 2.6.5 
ANLR panel 
FUNCTION 
— MODDIST 


SENSe[1]:FUNCtion:DMODe FAST — Analog notch filter switched off. 2.6.5.8 
PRECision — Analog notch filter switched on if the applied signal is of good quality. ANLR panel 
Dyn Mode 
— FAST 
— PRECISION 


SENSe[1]:UNIT Display units for results of MOD-DIST measurement. 24 
ANLR panel 
Unit 


SENSe[1]:FUNCtion:SETTling: For settling commands see 3.10.2.4.1 Common Parameters for Analyzer 2.3.4.2 
Functions ANLR panel 
Fret Settl 
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3.10.2.5.9 DFD 


SENSe(1]:FUNCtion 
SENSe[1]:UNIT PCT|DB 

ANLR panel 
Unit 


SENSe[1]:FUNCtion: MMODe — Intermodulation distortion d2 2.6.5.9 
— Intermodulation distortion d3 ANLR panel 
Meas Mode 
— d2 (IEC268) 
— d3 (IEC268) 
— d2 (IEC 118) 
— d3 (IEC118) 


— Difference frequency distortion measurement 2.6.5 
ANLR panel 
FUNCTION 
— DFD 


Display units for results of DFD measurement 2.4 


SENSe[1 ]:FUNCtion:DMODe FAST 
PRECision 


— Analog notch filter switched off. 2.6.5.9 

— Analog notch filter switched on if the applied signal is of good quality. ANLR panel 
Dyn Mode 
— FAST 
— PRECISION 


For settling commands see 3.10.2.4.1 Common Parameters for Analyzer 2.3.4.2 
Functions ANLR panel 
Fret Settl 
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3.10.2.5.10 Wow & Flutter 


Command Parameter 


SENSe[1]:FUNCtion “WAF" — Wow & flutter measurement 
ANLR panel 
FUNCTION 
> WOW & FL 


SENSe[1]:FUNCtion:STANdard NAB — W&F acc. to NAB 2.6.5.10 

JIS ~ W&F acc. to JIS ANLR panel 

DINiec — W&F acc. to DIN/IEC Rule 

Sl05 — W&F, 2-sigma, 5 s. — NAB 

S/10 —~ W&F, 2-sigma, 10 s 3 JIS 
— DINAEC 
> 2Sigma5s 
— 2Sigma 10s 


SENSe[1]:FUNCtion: WE/Ghting ~» W&F weighting filter on 2.65.10 
— W&F weighting filter off ANLR panel 
Weighting 
— ON 
— OFF 


SENSe[1]:UNIT No further display unit selectable. 24 
ANLR panel 
Unit 


CALCulate:TRANsform:FREQuency:STATe — No POST-FFT for selected measurement function 2.6.5.4 
— POST-FFT for selected measurement function (see 3.10.2.4.12 FFT) ANLR panel 
CALC:TRAN:FREQ:FFT S256 to S8K POST FFT 
CALC:TRAN:FREQ:WIND RECT to KAIS — OFF 
CALC: TRAN:FREQ:STAR? + ON 
CALC: TRAN:FREQ:STOP? 
CALC:TRAN:FREQ:RES? 


For settling commands see 3.10.2.4.1 Common Parameters for Analyzer 2.3.4.2 
Functions ANLR panel 
Fnet Settl 
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3.10.2.5.11 POLARITY 


a ee Ct 
unit 


SENSe[1]:FUNCtion “POLarity" — Polarity testof DUT. 2.6.5 
ANLR panei 


FUNCTION 
— POLARITY 


3.10.2.5.12 FFT 


unit 


SENSe[1]:FUNCtion "FFT" — FFT measurement function 2.6.5.12 
ANLR panel 


Function 


SENSe[1]:FUNCtion:DCSuppression Suppression of DUT DC in the digital analyzer. 2.6.5.1 
— DC not considered; corresponds to AC coupling ANLR panel 
— DC considered in the measurement and displayed; corresponds to DC DC Suppres 


coupling 


SENSef[1 J[: VOLTagelPOWer]:UNIT[112] see 3.10.4 Units for Display units for RMS measurement 2.4 
IEC Measurement ANLR panel 
Results Unit Ch1/CH2 
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SENSef[1][: VOLTagelPOWer]:REFerence: MODE CH1Store — For a two-channel measurement, the current measurement result of channel 1 | 2.6.5.1 
is stored as areference. ANLR panel 
CH2Store — For a two-channel measurement, the current measurement result of channel 2 | Reference 
is stored as a reference. — STORE CH1 
CH1Meas — The value measured of channel 1 is used as a reference for the output of — STORE CH2 
results in reference-related units. — MEAS CH1 
CH2Meas — The value measured of channel 2 is used as a reference for the output of — MEAS CH2 
results in reference-related units. — STORE 
STORe — For a single-channel measurement, the current measurement result is stored | > GEN TRACK 
as a reference. — VALUE: 
GENTrack — The currently set generator output level is used as a reference. 
VALue — The reference value is entered using the next command. 


SENSe[1][:VOLTagelPOWer]:REFerence <nu> Numerical entry of reference value. 2.6.5.1 
Value range ANLR panel 
determined by Reference 
instrument or function 


SENSe[1]:CHANnel:DELay <nu> Interchannel delay 2.6.5.12 
-10...10s Delay compensation of the DUT by entering the time by which channel 1 is to be | ANLR-Panel 
delayed with respect to channel 2. If channel 2 has a shorter delay than channel | Chan Delay 
1, this can be compensated for by entering a negative value. 


Available only for for two-channel measurements in instruments A22 and D48 
and Zoom FFT off ("CALC:TRAN:FREQ:ZOOM 1") 


SENSe[1 |: NOTCAL:STATe] — Analog notch filter on; gain 12 dB 2.6.5.1 
— Analog notch filter on; gain 30 dB ANLR panel 
— Analog notch filter on; no gain Anlg. Notch 
— Analog notch filter off; > 0dB 
— 12 dB 
— 30 dB 
— OFF 
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SENSef[1 |: NOTCh:FREQuency: MODE 


SENSe[1]: NOTCh:FREQuency:FiXed 


CALCulate:TRANsform:FREQuency:FFT 


CALCulate:TRANsform:FREQuency: AVERage 


eeetenee arene Prine rete neat ae one 
0) 


CALCulate:TRANsform:FRE Quency:STARt? 
CALCulate:TRANsform:FREQuency:STOP? 
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Parameter 


FiXed 
GENTrack 


<nu> 
Value range 
determined by 
insttument or function 


<n> 
1 to 256 


NORMal 


EXPonential 


<nu> 
Query only 
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— For numerical entry of notch-filter center frequency see next command. 


— Center frequency of notch filter tracks the generator frequency. 


Numerical entry of notch-filter center frequency. 


FFT size 

— 256 lines 
— 512 lines 
— 1024 lines 
— 2048 lines 
— 4096 lines 
— 8192 lines 


Number of averaging procedures for optimum noise suppression. 


— The specified number of FFTs is performed, intermediate results are 
added and then divided by this number. 
— Averaging is performed continuously. 


Queries the beginning and end of FFT, depending on CENTer and SPAN. 


The response is <nu> in Hz. 


ANLR panel 
Notch Freq 

— VALUE: 

— GEN TRACK 


2.6.5.1 
ANLR panel 
Notch Freq 
— VALUE: 


2.6.5.12 
ANLR panel 
FFT Size 

— 256 

> 512 

— 1024 

— 2048 

— 4096 

— 8192 


2.6.5.12 
ANLR panel 
Average 


2.6.5.12 
ANLR panel 
Avg Mode 

— NORMAL 
— EXPONENTIAL 


2.6.5.12 
ANLR panel 
Start / Stop 
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CALCulate:TRANsform:FREQuency:CENTer <nu> Center frequency for FFT calculation 265.12 
Value range ANLR panel 
determined by Center 
instrument or function 


CALCulate:TRANsform:FREQuency:ZOOM <n> = 1 Zoom FFT oft (standard FFT) 2.65.12 
1 to 128 FFT zoom factor ANLR panel 
for instr. Contrary to the manual mode, the zoom factor instead of the SPAN is entered in | Zoom-FFT 
A22 a. D48 the IECAEEE-bus mode. The SPAN being a function of the zoom factor it can be 
n=1, 2, 4, 8, 16, 32, determined by the following query. 
64, 128 
A110 = 
n =1, 2, 4, 8,16 


CALCulate: TRANsform:FREQuency:SPAN? <nu> Queries the frequency range around the center frequency as a function of the 2.65.12 
Query only zoom factor. - | ANLR panel 
The response is <nu> in Hz. Span 
Contrary to the manual mode, SPAN can only be read in but not entered in the 
IEC/IEEE-bus mode. The SPAN value can be changed by changing the zoom 
factor and modifying the sampling frequency and the oversampling factor. 


CALCulate:TRANsform:FREQuency:RESolution? <nu> Queries the frequency resolution of FFT, depending on CENTer and SPAN. 2.6.5.12 
Query only The response is <nu> in Hz. ANLR panel 
Resolution 


CALCulate: TRANsform:FRE Quency:MTIMe? <nu> Queries the measurement time of FFT, depending on FFT size. 2.6.5.12 
Query only The response is <nu> in Ss. ANLR panel 
Meas Time 
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CALCulate:TRANsform:FREQuency:WINDow RECTangular — Fast and frequency-accurate 2.6.5.12 
HANNing ~ High spectral resolution, wide, bell-shaped curve ANLR panel 
BLACkman_harris — Steep slope of bell lobe Window 
RIF1 — Excellent suppression of distant interference — RECTANG... 
RIF2 — Excellent suppression of distant interference — HANN 
RIF3 — Excellent suppression of distant interference — BLACKMAN H 
HAMMing ~— Implemented for the sake of completeness — RIFE VINC 1 
FLATtop ~— Amplitude read from graphic diagram —> RIFE VINC 2 
KAISer — Characteristics determined by B factor — RIFE VINC 3 

— HAMMING 
— FLAT TOP 
— KAISER 


CALCulate:TRANsform:FREQuency:WINDow:BETAfac} <n> = 1 to 20 keine | B factor for KAISer window 2.6.5.12 
or Einheit ANLR panel 
B-Factor 
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3.10.2.5.13 Filter Simulation 


Command 


SENSe[1]:FUNCtion 


Parameter 


‘FiLTersim' 


€ 


lEC/EEEE-Bus Commands: Analyzers 


— Display of sum frequency response of the filter 
to be selected with SENS:FILT... on the UPL display, eg 
SENS:FILT:AWE ON 
SESN:FILT2:UFILS ON 
SENS:FUNC 'FILT’ 
IEC LAD 20 
IEC GTL 


ANLR panel 
Function 
— FILTER SIM. 


SENSe[1][:VOLTagelPOWer]:UNIT[112] 


PCT 

DB 

see 3.10.4 Units for 
IEC Measurement 
Results 
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Unit of Y axis to be selected with the next command for display of the filter curve. 


See 3.10.3 Selecting the Analyzer Filters 


2.4 
ANLR panel 
Unit Ch1/Ch2 


Rey | 
ANLR panel 
Filter 
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3.10.2.5.14 WAVEFORM 


Command 


SENSe[1]:FUNCtion 


SENSe[1]:FUNCtion:DCSuppression 


SENSe(1 ]:FUNCtion: MMODe 


SENSe[1]: WAVeform: COMPression 


SENSe(1 ][: VOLTagelPOWer]:UNIT[1I2] 


SENSE[1][:VOLTagelPOWer]:REFerence 
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"WAVeform" 


STANdard 


COMPressed 


USAMpI 


<n> 
2 to 1024 


see 3.10.4 Units for 
IEC Measurement 
Results 


<nu> 
Analog instrument 
- 1000 V to 1000 V 
Digital instrument 

- 1 KFS to 1 KFS 


IEC/EEE-Bus Commands: Analyzers 


Parameter Basic 
unit 


— Waveform display of applied signal 


Suppression of DUT DC in the digital analyzer. 

— DC not considered; corresponds to AC coupling 

— DC considered in the measurement and displayed; corresponds to DC 
coupling 


— Standard display of samples, max. trace length is 7488 samples. 
Interpolation can be switched on. 

— To allow measurements over longer periods of time only peaks are displayed. 
With command SENSe:WAVeform:COMPressicn <n> (see below) the 
number of peak-weighted samples is determined. 

Available only for instruments A22 and D48. 
Interpolation cannot be switched on. 


— Undersampling of signal to record longer periods; 
the number of samples specified under SENSe:WAVeform:COMPression is 
arithmetically combined (without detection). 


Number of peak-weighted samples of WAVeform mode 


SENSe:FUNCtion:MMODe COMPressed. 


Display unit for results of DC measurement. 


Numerical entry of reference value. 


2.6.5 

ANLR panel 
Function 

— WAVEFORM 


2.6.5.1 
ANLR panei 
DC Suppres 
— ON 

— OFF 


2.6.5.14 

ANLR panel 
Meas Mode 

— STANDARD 
— COMPRESSED 
— UNDERSAMP 


2.6.5.14 
ANLR panel 
Comp Fact 


2.4 
ANLR panel 
Unit 


2.6.5.1 
ANLR panel 
Reference 
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SENSe[1]:FILTer<i>:..... 


See 3.10.3 Selecting the Analyzer Filters 2.6.5.14 

A filter each can be selected in analyzers ANLG 22 kHz and DIGITAL (INST2 ANLR-Panel 
A22|D48) in the Source Mode AUDIO DATA (SENS:DIG:FEED ADAT) for the Filter 
measurement function WAVEFORM in the Meas Mode UNDERSAMPLE 
(SENS:FUNC:MMOD USAM). 


TRIGger:LEVel 


<nu> Sets the voltage for the trigger threshold. 2.6.5.14 


Analog instruments ANLR panel 
-50V to 50V Trig Level 
Digital instrument 

-1FSto1FS 


POSitive alias 
RISing 


Sets the trigger edge. 2.6.5.14 
ANLR panel 
Trig Slope 
— RISING 
— FALLING 


TRIGger:SLOPe 


NEGative alias 
FALLing 


SENSe[1]:SMOothing: APERture 2.6.5.14 
ANLR panel 
Interpol 


> 1 


Selects the interpolation stages for smoothing the display of the traced waveform. 


N1 to N32 = factor 1 to 32 


SENSe{1]: WAVeform:DURation 


<nu> 
see 2.6.5.14 
WAVEFORM 


Sets the period for which the signal is traced. The max. settable Trace Lenis a 
function of the sampling rate and the interpolation value. 


ANLR panel 
Trace Len 
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TRiGger:CHANnel 
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CH1 — Channel 1 
CH2 — Channel 2 
..triggers the measurement for both channels when the trigger level is 


exceeded (TRIGger:LEVel <nu>). 

GENBurst — The generator signal triggers the measurement upon start of the "Burst On" 
phase, provided that a suitable generator function has been selected. Signal 
delay times of the devices under test can thus be determined graphically from 
the waveform display. 


To be set only for two-channel measurements in instruments A22 and D48. 
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2.6.5.14 

ANLR panel 
Trig Src 

— CHAN 1 

— CHAN 2 

— GEN BURST 


€ € € 


UPL IECNEEE-Bus Commands: Analyzers 


3.10.2.5.15 Coherence Measurement and Transfer Function 


—_ ol ee... ae ae 


‘COHerence' Coherence and transfer function with builtin option UPL-B6 2.6.5.22 

Conditions: ANLR panel 

e Analog instrument 22 kHz (INST2 A22) or FUNCTION 
digital instrument (INST2 D48) in Meas Mode AUDIO DATA — COHERENCE 
(SENS:DIG:FEED ADAT) 

« Two-channel measurement (INP:SEL CH1A | CH2/CH11 | BOTH) 


SENSe{1]:FUNCtion 


2.6.5,.22 
ANLR panel 
Unit Ch1 


SENSef[1 ][:VOLTagelPOWer]:UNIT[1] Units for result display for transfer function (ratio channel 2/channel 1) of 
COHERENCE measurement provided TRACE A is selected with 


DISP:TRAC:FEED 'SENS:DATA’. 


Interchannel delay 
Delay compensation of the DUT by entering the time by which channel 1 is to be 
delayed with respect to channel 2. If channel 2 has a shorter delay than channel 
1, this can be compensated for by entering a negative value. 


2.6.5.22 
ANLR-Panel 
Chan Delay 


SENSe[1]:CHANnel:DELay 


Available only for for two-channel measurements in instruments A22 and D48 


FFT size 


CALCulate:TRANsform:FREQuency: FFT 2.6.5.22 


— 256 lines ANLR panel 
— 512 lines FFT Size 
— 1024 lines — 256 
— 2048 lines — §12 
— 4096 lines — 1024 
— 8192 lines — 2048 
— 4096 


— 8192 
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CALCulate:TRANsform:FREQuency: WINDow 


CALCulate:TRANsform:FRE Quency:WINDow: BETAfac 
tor 


CALCulate:TRANsform:FREQuency: AVERage 
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BLACkman_harris 


<n> 

1 to 20 
<n> 

2 to 2048 
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— Fast and frequency-accurate 

— Selective, wide bell 

— Steep bell slopes 

— Excellent far-off band attenuation 

— Excellent far-off band attenuation 

— Excellent far-off band attenuation 

— For reason of completeness 

— Amplitude can be read off the graphics display 

— Characteristics determinable by 8 factor (subsequent command) 


B-factor for KAlSer window 


Number of averaging procedures to increase the accuracy of the coherence 
measurement 


2.6.5.22 

ANLR panel 
Window 

— HANN 

— RECTANG... 
— BLACKMAN H 
— RIFE VINC 1 
— RIFE VINC 2 
— RIFE VINC 3 
— HAMMING 
— FLAT TOP 
— KAISER 


2.6.5,22 
ANLR panel 
B factor 


2.6.5.22 
ANLR panel 
Average 
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3.10.2.5.16 Loudspeaker Measurements (RUB & BUZZ) 


Dp... as a 


SENSe[1]:FUNCtion ‘RUBBuzz' 


Loudspeaker measurements only with built-in option UPL-B6 
The Rub&Buzz measurement is available in the 22 kHz analog instrument 
(INST2 A22) for the two channels, 

in the 110 kHz instrument (INST2 A100) for channel 1 only (INP:SEL CH1). 


ANLR panel 
FUNCTION 
— RUB & BUZZ 


SENSe[1]: VOLTage: APERture: MODE Measurement time of RUB & BUZZ measurement for adapting the measurement 

speed to the signal frequency. 

— Automatic matching of measurement time to signal frequency taking into 
account the 

— signal period. 

— Numerical entry of desired measurement time. 

— Measurement taking up (at least) one whole generator signal period. If 

required, the generator frequency can be adapted to the analyzer sample 

rate. To increase the measurement time in the case of high frequencies, 

the measurement time is exceeded to several periods. This mode 

guarantees maximum accuracy at a minimum measurement time and 

should be given preference. 


2.6.5.23 
ANLR panel 
Meas Time 

— AUTO FAST 
— AUTO 

— VALUE: 

— GEN TRACK 


AFASt 


AUTO 
VALue 
GENTrack 


SENSe(1 ][:VOLTagelPOWer]:UNIT[1 2] 


V|DBV|DBU!...| 
DBR 


Unit for result display of RUB & BUZZ measurement 2.6.5.23 
ANLR panel 


Unit Ch1/CH2 


VALue 2.6.5.23 
ANLR panel 


Reference 


— Reference value to be entered with the following command 


SENSe{1]|: VOLTagelPOWer]:REFerence:MODE 


— With two-channel measurements the current measurement result of 
channel 1 is stored as reference value. 

— With two-channel measurements the current measurement result of 
channel 2 is stored as reference value. 

— Value measured in channel 1 is used as a reference for result display with 
relative units 

— Value measured in channel 2 is used as a reference for result display with 
relative units. 

— With single-channel measurements the current result is stored as 

reference value. 


CH1Store 


CH2Store 


CH1Meas 


CH2Meas 


STORe 
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SENSe[1][:VOLTagelPOWer]:REFerence 


SENSe[1]:FREQuency:MODE 


SENSe[1]:FREQuency/:FlXediCW] 


SENSe:FREQuency:FACTor 
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<nu> 
Analog instrument 
100 pV to 1000 V 


FiXed | CW 


GENTrack 


<nu> 
Value range depends 
on instrument 
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Numerical entry of reference value with command SENS:REF:MODE VAL 


Determination of highpass filter type 


— A fixed highpass filter is used; the numeric value of the passband 
frequency is entered with the subsequent command SENS:FREQ <nu>. 
— Generator tracking: 
A tracking highpass filter is used which should preferably be tuned to 
about the 5th harmonic of the generator frequency. The multiple by which 
the passband frequency should be higher than the generator frequency 
can be entered with the subsequent command SENS:FREQ:FACT <n>. 
Frequency limits, within which tracking of the filter frequency should be 
performed, can be selected with commands 
SENSe[1]:FREQuency:LImMit:_LOWer 
and SENSe[1]:FREQuency:LIMit:UPPer. 
When a limit is reached (FrqLim Low or Upp) the filter frequency is held 
at this frequency. 
Thus a tracking highpass filter can be created which becomes a fixed- 
frequency highpass filter below FrqLim Low and/or above FrqLim Upp. 
If tracking should be performed over the entire frequency range, the 
frequency limits should be set to the minimum and maximum value. 


Entry of numeric passband frequency for the setting SENS:FREQ:MODE FIX 


Factor by which the passband frequency of the tracking bandpass or highpass 
filter should be higher than the generator frequency when GENTRACK 
(SENS:FREQ:MODE GENT) is set. 


2.6.5.23 
ANLR panel 
Reference 


2.6.5.23 

ANLR panel 
FREQ MODE 
— FIX 

— GEN TRACK 


2.6.5.23 
ANLR panel 
FREQ MODE 
— FIX 


2.6.5.23 
ANLR panel 
FREQ MODE 
— Factor 


UPL 


Command 


SENSe:SWEep:SYNC 


Parameter 


€ 


/ECHEEE-Bus Commands: Analyzers 


Permits the speed for 1-dimensional sweeps with the universal generator to be 

increased: 

— Normal sweep speed to be used with any kind of sweeps. 

— Sweep speed increased as from 2nd sweep run. 

— Further increase of sweep speed as from 2nd sweep. Update of trace is 
not online but performed (all in one) when the sweep is completed. 


\_ The 2 is important! 


SENSe(1]:FREQuency:LIMit:_LOWer 


SENSe[1]:FREQuency:LIMit:UPPer 


SYSTem:SPEaker ... 
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<nu> 
Value range: 

ANLG 22 kHz: 

10.0 Hz to 21.9 kHz 
ANLG 110 kHz: 
20.0 Hz to 120 kHz 


<nu> 
Value range: 

ANLG 22 kHz: 

FrqLim Low to 21.9 
kHz 

ANLG 110 kHz: 
FrqLim Low to 120 kHz 


A (digital) filter can be selected in addition to the standard highpass filter. 
Use: Lowpass filter for band limiting (particularly in the ANLG 110 kHz 
instrument), delay filter for extending the settling time, etc. 


Note: 
Like the standard highpass filter, the filter selected here is only active for 
measurement channel 1. 


Lower band limit for tracking the highpass filter frequency for command 
SENS:FREQ:MODE GENT. 

If the product of generator frequency and factor drops below the value specified 
here, the passband frequency of the highpass filter is held at this value. 


Upper band limit for tracking the highpass filter frequency for command 
SENS:FREQ:MODE GENT. 


If the product of generator frequency and factor exceeds the value specified here, 


the passband frequency of the highpass filter is held at this value. 


3.129 


In the 22 kHz analyzer, the (residual) Rub & Buzz signal in channel 1 and the 
unfiltered signal in channel 2 can be monitored. This is done by selecting 
SYST:SPE:SOUR FNC1 | FNC2 provided the selected channel is also active as 
a measurement channel. 


ANLR panel 
Sweep Mode 
— NORMAL 
— FAST 

— BLOCK 


2.6.5.23 
ANLR panel 
Filter 


2.6.5.23 
ANLR panel 
Frq Lim Low 


2.6.5.23 
ANLR panel 
Frq Lim Upp 


2.6.5.23 
ANLR panel 
SPEAKER 


E-6 


UPL 


3.10.2.5.17 Input Level of Digital Signal (DIG INP AMP) 


SENSe2:FUNCtion 


SENSe2:UNIT[] 


SENSe2[:VOLTagelPOWer]:REFerence: MODE 


SENSe2/:VOLTagelPOWer]:REFerence 


1078.2008.02 
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‘DIGInpampl' = 


V1 DBV!DBU | DBM 
W1DPCTV! DV! 
VVR 

PCTVVR | DPCTW 
DW | PPR! PCTPPR 
DBR 


VALue 
STORe 
DiGoutamp!/ 


<nu> 
100 pV to1000 V 
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— Measurement of digital input amplitude, see 3.10.2.4.20 


Available only in Meas Mode COMMON/INP ("SENS:DIG:FEED CINP") 


Unit for result display of digital input amplitude. 


Reference value for result display in relative units 

provided a referenced unit is selected. 

— Reference value specified with the following command. 

— The current measurement result is stored as reference value. 

— The currently valid and each newly set generator voltage is stored as 
reference value. 


Numerical entry of reference value. 


2.6.5.16 
ANLR-Panel 
INPUT DISP 

— DIG INP AMPL 


2.6.5.16 
ANLR-Panel 
Unit 


2.6.5.16 
ANLR-Panel 
Reference 

— VALIE: 

— STORE 

— DIG OUT AMP 


2.65.16 


ANLR-Panel 


E-6 
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3.10.2.5.18 Phase Measurement (PHAS TO REF) 


SENSe2:FUNCtion 'PHASetoref' —> Measurement of phase between digital input and reference input 2.6.5.17 
see 3.10.2.4.20 ANLR-Panel 
Nur verflgbar im Meas Mode JITTER/PHAS (SENS:DIG:FEED JPH" INPUT DISP 
— PHAS TO REF 


2.6.5,.17 
ANLR-Panel 
Unit 


Ul | PCTFRM | Unit for result display of phase. 
DEGFRM 


NS 


SENSe2:UNIT{] 


3.10.2.5.19 PROTOCOL 


SENSef1]:FUNCtion "PROTocol" Protocol data of the digital AES/EBU interface are displayed in the graphics 2.6.5 
window. ANLR panel 
Function 
— PROTOCOL 
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Basic Meaning 
unit 


— Input peak measurement off 2.6.5.18 
— Display of input peak value for all analyzers in all ANLR panel 
measurement modes INPUT DISP 
In the digital analyzer the input signal is sampled with the — OFF 
user-determined sample rate (see 2.6.3). — PEAK 
In the analog analyzer the input signal is sampled with the — RMS 
following clock rates after input level control: — PHAS to REF 
ANLG 22 kHz with 48 kHz, ANLG 110 kHz with 307.2 kHz — DIG INP AMP 
The input peak measurement mainly serves for level contro! 
and shows peak values of the AC-coupled input signal in front 
of the filters. 
— Input RMS measurement for the 
analog analyzers INST2 A22 | A100, and the 
digital analyzers INST D48 in the measurement mode 
SENS:DIG:FEED ADAT for measurement functions 
SENS:FUNC 'THD'I'THDNsndr'l'MDISt!'DFD'!'FFT' 
The input RMS measurement can be displayed in the form of a 
sweep curve if DISP: TRAC:FEED 'SENS2:DATA ' is set in the 
DISPLAY panel 
— Display of frame phase of the signal with jitter between AUDIO and 
REF input. This measurement can be carried out simultaneously with any 
measurement function available for the JITTER signal: 
SENS:FUNC 'RMS'I'RMSS'I'PEAK''FFT'I'WAV'I'PROT' 
— Display of digital input amplitude at the selected 
digital input (XLR or BNC). Only with 
jitter option (UPL-B22) in the measurement mode COMMON/INP. 
(INST2 D48 mit SENS:DIG:FEED JPH) 
This measurement can be carried out simultaneously with any 
measurement function available for the COMMON signal: 
SENS:FUNC 'RMS'I'RMSS'I'PEAK'TFFT''WAV' 


3.10.2.5.20 INPUT DISP 


Co ee ae 


u OFF” 
“PEAK voltage" 


“PHASetoref" 


“DIGInpamp!" 


2.4 


SENSe{1}[:VOLTagelPOWer]:UNIT[112] 
Unit Ch1/CH2 


see 3.10.4 Units for 
IEC Measurement 


Results 


Display units for RMS measurement 
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SENSe2[:VOLTagelPOWer]:REFerence:MODE CH1Store —» For a two-channel measurement, the current measurement result of 
channel} 1 is stored as a reference. 

— For a two-channel measurement, the current measurement result of 
channel 2 is stored as a reference. 

— The value measured of channel 1 is used as a reference for the results in 
reference-related units. 

— The value measured of channel 2 is used as a reference for the results in 
reference-related units. 

— Fora single-channel measurement, the current measurement result is 
stored as a reference. 

—> The currently set generator output level is used as a reference. 

— The measured value is referenced to the level of the digital signal 
set in the digital generator (see 2.6.5.18 INPUT) thatis to 
- "Unbal Vpp", with the UNBAL input selected, and to 
- "Bal Vpp", with the BAL input selected. 
Permissible only in the Meas Mode COMMON/INP (SENS:DIG:FEED 
CINP) 
with display of digital input amplitude INPUT DISP = DIG INP 
AMP (SENS2:FUNC 'DIGI') 
if GENERATOR INSTRUMENT = DIGITAL is set. 

— The reference value is entered using the next command. 


CH2Store 


STORe 


CH1 Meas 


CH2Meas 


GENTrack 
DIGoutamp! 


fT. cee Micon |. Sean IE Made 


SENSe2[: VOLTagelPOWer]:REFerence 


<nu> 
Analog instrument 
1pV to 1000V 

Digital instrument 
0.0 to 1.0FS 


Numerical entry of reference value. 
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2.6.5.1 
ANLR panel 
Reference 

— STORE CH1 
— STORE CH2 
— MEAS CH1 

— MEAS CH2 

— STORE 

— GEN TRACK 
— DIG OUT AMP 
— VALUE: 


2.6.5.1 
ANLR panel 
Reference 


UPL 


3.10.2.5.21 


Command 


SENSe3:FUNCtion 


SENSe[1]: FREQuency:APERture: MODE 


SENSe3:FRE Quency:UNIT[112] 


SENSe3:FREQuency:REFerence:MODE 


SENSe3:FRE Quency:REFerence 
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Frequency Measurement 


u“ OFF" 
“FREQuency” 
"SFREquency” 


FAST 
PRECision 


HZ|DHZ|DPCTHZ| 
TOCT|OCT|DEC| 
FIFR 

CH1Store 
CH2Store 
CH1Meas 
CH2Meas 
STORe 


GENTrack 
VALue 


<nu> 
- 1 MHz to 1 MHz 


IEC/EEE-Bus Commands: Analyzers 


Parameter Basic 
unit 


— Frequency measurement off 
— Frequency measurement on 
— Sample frequency measurement on for digital instrument. 


Definition of measurement time and precision of the frequency measurement for 


the measurement functions OFF and RMS. Does not influence the other 
measurement functions. 

— The frequency measurementis set to attain optimum speed 

— The frequency measurement is set to attain optimum precision 


Display units for results of frequency measurement. 


—> For a two-channel measurement, the current measurement result of 
channel 1 is stored as a reference. 

— For a two-channel measurement, the current measurement result of 
channel 2 is stored as a reference. 

— The value measured of channel 1 is used as a reference for the output of 
results in reference-related units. 

~— The value measured of channel 2 is used as a reference for the output of 
results in reference-related units. 

— For a single-channel measurement, the current measurement result is 
stored as a reference. 

— The currently set generator output level is used as a reference. 

~— The reference value is entered using the next command. 


Numerical entry of reference value. 


For settling commands see 3.10.2.4.1 Common Parameters for Analyzer 
Functions 

Frequency setting not selectable for 

SENSe:DiGital:FEED PHASelCINPut 


2.6.5.19 

ANLR panel 
FREQ/PHAS 

— OFF 

— FREQ 

— SAMPLE FREQ 


2.6.5.19 
ANLR-Panel 
Meas Time 

~ FAST 

— PRECISION 


2.4 
ANLR panel 
Unit Ch1/Ch2 


2.6.5.1 

ANLR panel 
Ref Freq 

— STORE CH1 


) > STORE CH2 


— MEAS CH1 
— MEAS CH2 
— STORE 

— GEN TRACK 
— VALUE: 


2.6.5.1 
ANLR panel 
Ref Freq 


2.3.4.2 
ANLR panel 
Freq Settl 
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3.10.2.5.22 Combined Frequency, Phase and Group-Delay Measurement 


Combined Frequency and Phase Measurement 


Command 


SENSe3:FUNCtion 


Parameter 


"OFF" 
"FQPHase' 


— Combined frequency and phase measurement off. 
— Combined frequency and phase measurement on. 


SENSe3:FREQuency:UNIT{1] 


HZ|DHZ|DPCTHZ| 
TOCT|OCT|DEC| 
FFR 


Display units for results of frequency measurement. 


2.6.5.19 

ANLR panel 
FREQ/PHASE 

— OFF 

— FREQ&PHASE 


2.4 
ANLR panel 
Unit Ch1 


SENSe3:PHASe:UNIT2 


DEG|RAD|DDEG| 
DRAD| 


Display units for results of phase measurement. 


SENSe3:FRE Quency:REFerence: MODE 


SENSe3:FREQuency:REFerence 
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STORe 
GENTrack 
VALue 


— The current frequency measurement result is stored as reference value. 


— The currently set generator frequency is used as a reference. 
— The reference value is entered using the next command 


<nu> 
- 1 MHz to 1 MHz 


3.135 


Numerical entry of reference value. 


2.4 
ANLR panel 
Unit Ch2 


2.6.5.1 

ANLR panel 
Ref Freq 

— STORE 

— VALUE: 

— GEN TRACK 


2.6.5.1 
ANLR panel 
Reference 
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SENSe3:PHASe: FORMat 


SENSe3: PHASe:REFerence:MODE 


SENSe3: PHASe:REFerence 
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POSitive 
POSNegative 
NEGative 
RAD 
RADBipolar 
RADNegative 


<nu> 
-360° to +360° 


IECAEEE-Bus Commands: Analyzers 


Display format for phase measurement 
0 to 360° 
- 180° to -180° 
- 360° to 0° 
0 to2n 
-t to+n 
-27 toO 


— The current phase measurement result is stored as reference value. 
— The reference value is entered using the next command. 


Numerical entry of reference value . 


For settling commands see 3.10.2.4.1 Common Parameters for Analyzer 
Functions 


For settling commands see 3,10.2.4.1 Common Parameters for Analyzer 
Functions 


3.136 


2.6.5.19 

ANLR panel 
Format Pha 

= 0.. 360° 

— -180° .. 180° 
— - 360° .. 0° 
30.27 
3>-T +t 
7-2n..0 


2.6.5.1 
ANLR panel 
Reference 
— STORE 
— VALUE: 


2.6.5.1 
ANLR panel 
Reference 


2.3.4.2 
ANLR panel 
Freq Settl 


2.3.4.2 
ANLR panel 
Phas Settl 
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Combined Frequency and Group-Delay Measurement 


SENSe3:FUNCtion 


SENSe3:FREQuency:UNIT/1] 


SENSe3:PHASe:UNIT2 


SENSe3:FREQuency:REFerence:MODE 


SENSe3:FREQuency:REFerence 


SENSe3: PHASe:REFerence:MODE 


SENSe3: PHASe:REFerence 


"OFF" 
"FQGRoupdelay" 


HZ|DHZ|DPCTHZ| 
TOCT|OCTIDEC| 
FFR 
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—~ Combined frequency and group-delay measurement off 

— Combined frequency and group-delay measurement on. With RSM 
measurements, POST-FFT is automatically switched on as the frequency 
information is obtained from FFT. 


Display units for results of frequency measurement 


2.6.5.19 

ANLR panel 
FREQ/PHASE 

—~ FREQ&GRPDEL 


2.4 
ANLR panel 
Unit Ch1 


Display units for results of group-delay measurement 


Note; 
In addition to group delay (in s), phases outside the range +360° can be 
measured in DEG or RAD when the frequency sweep mode has been selected. 


2.4 
ANLR panel 
Unit Ch2 


STORe 
VALue 
GENTrack 


<nu> 
-1 MHz to 1 MHz 


— The current frequency measurement result is stored as reference value. 
— The reference value is entered using the next command. 
— The currently set generator frequency is used as a reference value. 


Numerical entry of reference value. 


— The current phase measurement result is stored as reference value. 
— The reference value is entered using the next command. 


<nu> 
-360 s to +360 s 
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Numerical entry of reference value 


For settling commands see 3.10.2.4.1 Common Parameters for Analyzer 
Functions 


2.6.5.1 

ANLR panel 
Ref Freq 

— STORE 

— VALUE: 

— GEN TRACK 


2.6.5.1 
ANLR panel 
Ref Freq 


2.6.5.1 
ANLR panel 
Ref Phase 
— STORe 
— VALUE: 


2.6.5.1 
ANLR panel 
Ref Phase 


2.3.4.2 


ANLR panel 
Freq Settl 
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3.10.2.5.23 Sample Rate Measurement 


Command 


SENSe3:FUNCtion 


SENSe[1]:FREQuency:APERture: MODE 


SENSe3:FREQuency:UNIT[1] 


SENSe3:FREQuency:UNIT2 


SENSe3:FREQuency:REFerence: MODE 
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Parameter 


‘OFF' 
“SFREquency' 


FAST 
PRECision 


HZ | DHZ | DPCTHZ | 
TOCT | OCT | DEC | 
FFR 


HZ | DHZ | DPCTHZ | 
TOCT | OCT | DEC | 
FFR 


CH1Store 
CH2Store 
CH1Meas 
CH2Mea 
STORe 


GENTrack 
VALue 
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— The measured sampling frequency is displayed on the channels switched on 


Available only for instrument D48 


Definition of measurement time and precision of the frequency measurement for 
the measurement functions OFF and RMS. Does not influence the other 
measurement functions. 

— The frequency measurementis set to attain optimum speed 

— The frequency measurement is set to attain optimum precision 


Selection of the result units for channel 1 


Selection of the result units for channel 2. 


— For a two-channel measurement, the current measurement result of 
channel 1 is stored as a reference. 

— For a two-channel measurement, the current measurement result of 
channel 2 is stored as a reference. 

— The value measured of channel 1 is used as a reference for the output of 
results in reference-related units. 

— The value measured of channel 2 is used as a reference for the output of 
results in reference-related units. 

— For a single-channel measurement, the current measurement result is stored 
as a reference. 

— The currently set generator output level is used as a reference. 

— The reference value is entered using the next command. 


ANLR-Panel 
FREQUENCY 
— SAMPLE FREQ 


2.6.5.19 
ANLR-Panel 
Meas Time 

— FAST 

— PRECISION 


2.4 
ANLR-Panel 
Unit Ch1 


2.4 
ANLR-Panel 
Unit Ch2 


2.6.5.19 
ANLR-Panel 
Ref Freq 

— STORE CH1 
— STORE CH2 
— MEAS CH1 
— MEAS CH2 
— STORE 

— GEN TRACK 
— VALUE: 
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SENSe3:FREQuency:REFerence 


UPL 


<nu> Numerical entry of reference value. 2.6.5.1 
-1 MHz... 1 MHz ANLR-Pane! 


Ref Freq 


SENSe3:FREQuency:SETTling.... 


For settling commands see 3.10.2.4.1 Common Parameters for Analyzer | 2.3.4.2 


Functions ANLR-Panel 


Freq Settl 
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3.10.2.5.24 Terzanalyse 


SENSe: FUNCion 'THIRdoct 


SENSe[1]:VOL Tage:APERture: MODE 


SENSe[1]: VOLTage:APERture <nu> 
64 ms ... 43200s 


SENSe:VOLTage:/NTV:MODE 


OFF 
FORever 


SMOoth 
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The analysis is performed according to standard IEC 1260 of 1995 with level 
accuracy of class 0 (+ 1,0 dB). 

This selection is only available in combination with Option UPL-B6 (Extended 
Analysis Functions). It is generally not available with the 110 KHz analyzer. 


For a detailed example see 3.15.19 Readout of Blockdata of Third Octave 
Measurement 


Measurement Time of third analysis 

— The only parameter determining the measurement speed is the measurement 
time, which is entered with the next command. The measurement time also 
determines the update rate of the third analysis. 


Numerical entry of measurement time of the third analysis. 


Hold function for the maximum result of each third. 

Reset by “INIT:CONT ON" 

— Max-hold function switched off; only the third bars are displayed. 

— Max-hold function switched on; the markers lie on the maximum values; 
reset only by starting the measurement with "INIT:CONT ON". 

— Max-hold function switched on; the markers lie on the maximum values for 
the "hold time” to be set with the following command 
(SENSe[1}:VOLTage:INTVtime <n>) and then decay exponentally 
(time constant 0.5 s). 

— Max-hold function switched on; the markers remain on the maximum values 
for the “hold time” to be set with the following command 
(SENSe[1}:VOLTage:INTVtime <n>) and then go back to the current 
measurement value for the third. 


ANLR-Pane! 
Function 
> 1/38 OCTAVE 


2.6.5.24 
ANLR-Panel 
Meas Time 
— VALUE: 


2.6.5.24 
ANLR-Panel 
Meas Time 


2.6.5.24 
ANLR-Panel 

Max Hold 

— OFF 

— FOREVER 

— SLOW DECAY 
— FAST DECAY 


UPL IEC/EEE-Bus Commands: Analyzers 


Command Parameter 


SENSe[1]:VOLTage:/NTVtime <nu> Setting of the time for which the maximum value of a third is held before the 
20 ms... 100s marker returns to the measured value. The selected hold time does notinfluence | ANLR-Panel 
the decay time. Holdtime 


Only for 
Max Hold = SLOW DECAY (SENSe:VOLTage:INTV:MODE SMOoth) und 
Max Hold = FAST DECAY (SENSe:VOLTage:INTV:MODE EDGE) 


SENSef[1 ][: VOLTagelPOWer]:UNIT[112] V1! DBV1 DBU/ FS / Units for the third analysis measurement results 2.4 
DBM! W! DPCTV!/ ANLR-Panel 
DVi VVR/ PCTVVR ! Unit Ch1/Ch2 
DPCTW IDW/ PPR / 
PCTPPR | PCTFS | 
DBFS |! DPCT DBR 


SENSe[1 ][: VOLTagelPOWer]:REFerence:MODE CH1Store —» For a two-channel measurement, the current measurement result of channel 1 | 2.6.5.1 
is stored as a reference. ANLR-Panel 
CH2Store — For a two-channel measurement, the current measurement result of channel 2 | Reference 
is stored as areference, — STORE CH1 
CH1Meas — The value measured in channel 1 is used as a reference for the output of — STORE CH2 
results in reference-related units. — MEAS CH1 
CH2Meas —> The value measured in channel 2 is used as a reference for the output of — MEAS CH2 
results in reference-related units. — VALUE: 
VALue — The reference value is entered using the next command. 


SENSe[1]:FILTer(1] ... See 3.10.3 Selecting the Analyzer Filters 2.7.1 
ANLR-Panel 
Filter 


SENSe[1]:FREQuency:LIMit:LOWer <nu> Lower band limit for third analysis. 2.6.5.24 
ANLG 22 kHz: ANLR-Panel 
10.0 Hz to 21.938 kHz — Frq Lim Low 
DIG 48 kHz: 
10.0 HZ to fmax 
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SENSe[1]:FREQuency:LIMit:UPPer <nu> 


Upper band limit for third analysis. 2.6.5.24 
ANLG 22 kHz: ANLR-Panel 
FrqLim Low to 21.938 
kHz 

ANLG 110 kHz: 
FrqLim Low to fax 


— Frq Lim Upp 
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3.10.3 Selection of Analyzer Filter 


Command Parameter 


SENSe[1]:FILTer<i> <i>*) = 1to3 Switches off the filter in the analyzer measurement functions RMS, PEAK, QPE | 2.7.1 
OFF or THDN. FILTER panel 
Query returns name of Filter 
the filter switched on: 
UFIL1 


UFIL9 
AWE 
CMES 
CCIT 
CCIR 
CCIU 
DEMP5015 
DEMP50 
DEMP75 
DEMP17 
WRUM 
URUM 
DCN 
CARM 
IECT 
JITT 


SENSe{1]:FILTer<i> <i>") Switches off the filter in the analyzer measurement functions RMS, PEAK, QPE | 2.7.1 


1to3 or THDN. FILTER panel 
OFF Filter 


SENSe[1]:FlLTer<i>:UFiLter1... UFiLter9{:STATe] <i>*) A HPASs, LPASs, BPASs, BSTOp, NOTCh, TERZ, OCTav or FILE filter with | 2.7.1 
1to3 freely selectable parameters (see SENSe:FlLTer<n>:HPASsj:LPASs ... and FILTER panel 
ON|OFF subsequent commands) can be assigned to each of the 9 user filters (UFILter). | Filter 
When a filter is switched ON the previously active filter is automatically switched 
OFF. 
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Parameter Basic 
unit 


SENSe[1]:FILTer<i>:CCITt[:STATe] 


SENSe[1]:FILTer<i>:CClUnweighf{:STATe] 


SENSe[1 ]:FILTer<i>:CCIRweight[:STATe] 


SENSef[1 ]:FILTer<i>:AWEighting[:STATe] 


SENSef[1]:FILTer<i>:CMESsage[:ST ATe] 


SENSe[1):FILTer<i>: DEMPhasis50{:STATe] 


SENSe[1]:FILTer<i>: DEMPhasis75{:STATe] 
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<i>*) 
1to3 
ON|OFF 


<i>*) 
1to3 
ON|OFF 
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For psophometric measurements 
When a filter is switched ON the previously active filter is automatically switched 
OFF. 


Bandpass filter 20 Hz to 20 kHz 
When a filter is switched ON the previously active filter is automatically switched 
OFF. 


For RFI voltage measurements 
When a filter is switched ON the previously active filter is automatically switched 
OFF. 


For RFI voltage measurements 
When a filter is switched ON the previously active filter is automatically switched 
OFF. 


For transmission measurements 
When a filter is switched ON the previously active filter is automatically switched 
OFF. 


For unweighted and weighted noise measurements 
When a filter is switched ON the previously active filter is automatically switched 
OFF. 


For unweighted and weighted noise measurements 
When a filter is switched ON the previously active filter is automatically switched 
OFF. 


2.7.1 

FILTER panel 
Filter 

— CCITT 


2.7.1 
FILTER panel 
Filter 
— CCIR unwtd 


2.7.1 

FILTER panel 
Filter 

— CCIR wtd 


2.7.1 
FILTER panel 
Filter 
— A Weighting 


2.0.4 

FILTER panel 
Filter 

— C MESSAGE 


27.1 

FILTER panel 
Filter 

— DEEMPH 50 


2.7.1 

FILTER panel 
Filter 

— DEEMPH 75 
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SENSe{1]:FILTer<i>:DEMPhasis17{:STATe] 
SENSe[1]:FILTer<i>: DEMPhasis5015[:STATe] 
SENSe[1]:FILTer<i>: WRUMbie[:STATe] 
SENSe{1]:FILTer<i>: URUMble[:STATe] 


SENSe[1]:FILTer<i>: DCNoise|:STATe] 


SENSe(1]:FILTer<i>: CARM[:STATEe] 


SENSe[{1]:FlLTer<i>:JITTer[:STATe] 
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<i>’) 
1to3 
ON|OFF 


<i>*) 
1to3 
ON|OFF 


<i>") 
1to3 
ON|OFF 


<i>*) 
1to3 
ON|OFF 
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For unweighted and weighted noise measurements 
When a filter is switched ON the previously active filter is automatically switched 
OFF. 


For unweighted and weighted noise measurements 
When a filter is switched ON the previously active filter is automatically switched 
OFF. 


Weighted noise measurement for testing tape recorders 
When a filter is switched ON the previously active filter is automatically switched 
OFF. 


Unweighted noise measurement for testing tape recorders 
When a filter is switched ON the previously active filter is automatically switched 
OFF. 


<i>*) 
1to3 
ON|OFF 


<i>*) 
1to3 
ON|OFF 


<i>*)=1to 4 
ON | OFF 
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Highpass filter for measuring the DC noise 
When a filter is switched ON the previously active filter is automatically switched 
OFF. 


FILTER panel 
Filter 
— DEEMPH J.17 


2.7.1 

FILTER panel 
Filter 

— DEEM 50/15 


2.7.1 

FILTER panel 
Filter 

— RUMBLE wtd 


2.7.1 

FILTER panel 
Filter 

— RUMBLE unw 


2.7.1 

FILTER panel 
Filter 

— DC NOISE HP 


Filter for weighted noise measurements in line with older regulations. 
When a filter is switched ON the previously active filter is automatically switched 
OFF. 


Weighting of jitter transmission function 


2.7.1 
FILTER panel 
Filter 
— CCIR ARM 


2.7.1 

FILTER panel 
Filter 

— JITTER wtd 
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SENSe[1]:FILTer<i>:/ECTuner[:STATe] Filter for tuner measurements to DINIEC 315 27.1 
FILTER panel 
Filter 
— IEC Tuner 


SENSe[1]: UFiLter<i>:HPASs[:STATe] i Highpass 2.7.2 
When a filter is switched ON the previously active filter is automatically switched | FILTER panel 
OFF. FILTER 01 to 09 


SENSe{1]: UFiLter<i>:LPASs[:STATe] Lowpass 2.7.2 
When a filter is switched ON the previously active filter is automatically switched | FILTER panel 
OFF. FILTER 01 to 09 


SENSe[1]:UFILter<i>:BPASs[:STATe] Bandpass 2.7.2 
When a filter is switched ON the previously active filter is automatically switched | FILTER panel 
OFF. FILTER 01 to 09 


SENSe[1]:UFi/Lter<i>: BSTOp{:STATe} i Bandpass 2.7.2 
When a filter is switched ON the previously active filter is automatically switched | FILTER panel 
OFF. FILTER 01 to 09 


SENSe[1]: UFiLter<i>: NOTCH[:STATe] Notch filter 2.7.2 
When a filter is switched ON the previously active filter is automatically switched | FILTER panel 
OFF. FILTER 01 to 09 


*) <i> stands for the filter of analyzer measurement functions RMS, PEAK, QPE and THDN, which has been assigned the specified filter function. 
Example: 
"SENS: FUNC 'RMS '" 
" SENS: FILT1:DEMP5015 ON" 
"SENS: FILT3:CCIT ON" 
causes the following setting in the ANALYZER panel in the RMS & S/N measurement function 


* Notch (Gain) OFF 


e Filter DEEM 50/15 ji=1 
e Filter OFF i=2 
e Filter CCITT i=3 
e Func Settl OFF 
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— _ Fs nt nN Maal 


SENSef{1]:UFiLter<i>: TOC Tave[:STATe] Third-octave filter (Third Octave) 27.2 
When a filter is switched ON the previously active filter is automatically switched | FILTER panel 
OFF. FILTER 01 to 09 


SENSe(1]:UFiLter<i>: OCTav{:STATe] Octave filter 27.2 
When a filter is switched ON the previously active filter is automatically switched | FILTER panel 
OFF. FILTER 01 to 09 


SENSe[1]: UFiLter<i>: FILE[:STATe] User-defined filter 2.7.2 
When a filter is switched ON the previously active filter is automatically switched | FILTER panel 
OFF. FILTER 01 to 09 


SENSe:UFILter[1...9]:DEGRee Selection of order for highpass and lowpass filters 2.7.2 
~— Order 4 FILTER panel 
— Order 8 Degree 

34 


+8 


SENSe[1]:UFiLter<i>: PASSb <i> = 1 to9 Passband of HPASs and LPASs 2.7.2.2 


SENSe(1]: UFILter<i>: STOPb? 


SENSe[1]: UFiLter<i>:PASSb:LOWer 
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<nu> = LL*) 
For MB limit see 2.6.1 
Selecting the Analyzer 


<i> 
1to9 
Query only 


Queries the stopband of HPASs and LPASs 


<i> = 1to9 

<nu> = LL”*) 

For MB limit see 
2.6.5.1 Common 
Parameters of 
Analyzer Functions 
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Lower passband of BPASs and BSTOp 


FILTER panel 
FILTER 01 to 09 
~ Passband 


21 .2:2 

FILTER panel 
FILTER 01 to 09 
— Stopband 


2723 

FILTER panel 
FILTER 01 to 09 
~ Passb low 
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SENSe[1]:UFILter<i>: PASSb:UPPer 


SENSe[1]:UFiLter<i>:STOPb:LOWer? 


SENSe[1]:UFILter<i>: STOPb:UPPer? 


SENSe[1]:UFiLter<i>: CENTer 


| SENSe[1]:UFiLter<i>: WIDTh 


SENSe[1]:UFiLter<i>:A TTenuation 


SENSef[1]:UFiLter<i>: DELay 
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<b=1to9 
<nu> = LL") 
For MB limit see 2.6.1 
Selecting the Analyzer 


<i> 
1to9 
Query only 


<i> 
1to9 
Query only 


<i> =1to9 
<nu> = LL*) 
For MB limit see 2.6.1 
Selecting the Analyzer 


<i> =1to9 
<nu> = LL*) 
For MB limit see 2.6.1 
Selecting the Analyzer 


<i> 

1to9 
<nu> 

3 to 120 dB 


Query only for all filters 
except for file-defined 
filters 

<i> =1to9 
<nu>=O0to1s 
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Upper passband of BPASs and BSTOp 


Queries the lower stopband of BPASs and BSTOp 


Queries the upper stopband of BPASs and BSTOp 


Center frequency of NOTCh, TOCT OCTAv 


Center frequency of NOTCh, TOCT OCTAv 


Attenuation of all filters except FILE Def. The value may be corrected in the UPL 
and queried. 


Settling time of FILE-defined filters 


2.7.2.3 

FILTER panel 
FILTER 01 to 09 
— Passb upp 


2723 

FILTER panel 
FILTER 01 to 09 
— Stopb low 


2.7.2.3 

FILTER panel 
FILTER 01 to 09 
— Stopb upp 


2.7.2.4 

2.7.2.5 

FILTER panel 
FILTER 01 to 09 
— Center Frq 


2.7.2.4 and 
2.7.2.5 

FILTER panel 
FILTER 01 to 09 
— Width 


2721 

FILTER panel 
FILTER 01 to 09 
— Atten 


202.7 

FILTER panel 
FILTER 01 to 09 
— Delay 
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TE a co cn acca 


SENSe[1]:UFiLter<i>: DELay? <i> Queries the settling time of filters HPASs, LPASs, BPASs, BSTOp, NOTCh, 27.2.1 
1to9 TOCT OCTav FILTER panel 


Query only FILTER 01 to 09 
— Delay 


SENSe[1]:UFiLter<i>: FILE "filename" Path and file name of file-defined filter data O727 
<i> e.g. "C:\UPL\USER\MYFILT.ZPZ" FILTER panel 
1to9 FILTER 01 to 09 
— Filename 


*) LL = Lower limit value for insttuments 22: 24 Hz 
A110: 171 Hz 
D48: Sample Freq*Oversamp/2000 (see 2.6.3 Configuration of the Digital Analyzer) 
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3.10.4 Units for IEC/IEEE Measurement Results 


SENSe[112][: VOLTagelPOWer]:UNIT[ 112] V 
a (only for SENS[1]...) mV 
UV (only for SENS[1]...) pV 
DBV dBV 
DBU dBu 
WwW 
DBM dBm 


DV 
DPCTV 
VVR 
PCTVVR 
DW 
DPCTW 
PPR 
PCTPPR 
DBR 


DB (only tor SENS[1]...) 
PCT (only for SENS[1}...) 


FS 
LSBs 
dBFS 
bits 


A% 
FS 
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! 

| oe panel 
| Unit Ch1/Ch2 
? Absolute units for analog level measurement results 

| 

| 

J 


Relative units for analog level measurement results 


} 
| 
| 
t 
| 
| 
| 
| 
J 


) 
? Relative units for intermodulation measurements and W&F 
J 


) 
t Absolute units for digital phase measurements 
J 


} 
? Relative units for digital level measurements 


J 
| 


t Absolute units for digital jitter and phase measurements 
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a 


SENSe({112][: VOLT age!POWer]:UNIT[112] 


ppm : Absolute units for digital jitter measurements aah panel 
DBUI_) Unit Ch1/Ch2 


) 


UIR Uir } Relative units for digital jitter measurements 
PCTUI sur . I 


) 
PCTFRM (only for %FRM_ } Absolute units for digital phase measurement results 
SENS2..) | 
DEGFRM (only for J 
SENS2..) 


SENSe3:FREQuency:UNIT[112] Absolute and relative units for frequency readout 24 
Hz ANLR panel 
AHz Unit Ch1/Ch2 
A%Hz 
Terz 
Oct 
Dec 
f/fr 


SENSe3:PHASe:UNIT Absolute and relative units for phase readout 2.4 
2 In addition to group delay (in s), phases outside the range +360° ANLR panel 
RAD can be measured in DEG or RAD Unit Ch1/Ch2 
aA 
ARAD 
$ (for group delay) 
As (for group delay) 
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Display units selectable for measurement results: 


Example: 
Display units selectable for measurement results 
SENSe[1][: VOLTagelPOWer]:UNIT/112]: 


| instrument | Measurement function Selectable display units 


"INST2 A22 | A110" "SENS:FUNC 'RMS' | "SENS: UNIT[112] 

"INST2 A22 | A110" 'RMSS' | V1 DBV1DBU! DBM! 

"INST2 A22" ‘PEAK’ | W1DPCTV1DVIVVR1 

"INST2 A22" ‘'QPE'! PCTVVR | DPCTW | DW! PPR | 
"INST2 A22 | A110" ‘DC'| PCTPPR | DBR" 

"INST2 A22 | A110" "FET 


"INST2 A221 A110" "SENS:FUNG ‘THDN" und 
"SENS:FUNC:MMOD LNOI | NOIS " 


*INST2 A221 A110" “SENS:FUNC 'WAV" and 
"SENS:FUNC:MMOD COMP” 


"INST2 A22 | A110" "SENS:FUNC 'THD' | 'MDIS' | 'DFD'" "SENS:UNIT[112] 
DB| PCT" 
"INST2 A221 A110" "SENS:FUNC ‘THDN™ and 
"SENS:FUNC:MMOD THDN | NOIs" 


"INST2 A22" "SENS:FUNC 'WAF" “SENS:UNIT[112] 
PCT* 


"INST2 A22 | A110" "SENS:FUNC ‘WAV" and “SENS: UNIT[112] 
"SENS:FUNC:MMOD STAN" VIMV1UV1DPCTV IDV! VVR 1 
PCTVVR" 


"INST2 A22 | A110" "SENS:FUNC 'THDN" and “SENS: UNIT[1/2] 
“SENS:FUNC:MMOD SNDR" DB" 
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Measurement function Selectable display units 


"INST2 D48" and "SENS:FUNC ‘RMSS' | 'PEAK' | 'QPE'" "SENS: UNIT[112] 
"SENS:DIG:FEED ADAT" FS | PCTFS | DBFS | DPCT | 
DBR ILSBS| BITS" 


"SENS:FUNC 'THDN" and 
"SENS:FUNC:MMOD LNOI! NOIS " 


“SENS:FUNC "WAV" and 
"“SENS:FUNC:MMOD COMP" 


"SENS:FUNC ‘THD' | ‘MDIS' | ‘DFD' " 


“SENS: UNIT[112] 
DB | PCT“ 


"SENS:FUNC 'THDN" and 
"SENS:FUNC:MMOD THDN | NOIS 


"SENS:FUNC 'WAF" "SENS: UNIT[112] 
PCT" 


"SENS:FUNC ‘DC" "SENS: UNIT[112] 
"“SENS:FUNC "WAV" and FS | PCTFS | DPCT!LSBS" 
"“SENS:FUNC:MMOD STAN” 


"“SENS:FUNC 'THDN" and “SENS:UNIT[1I2] 
"SENS:FUNC:MMOD SNDR" DB" 


| instrument = Measurement function Selectable display units 


"INST2 D48" and “SENS:FUNC ‘RMS' | 'RMSS' | 'PEAK' | FFT" “SENS:UNITT112] 
"SENS:DIG:FEED JPH" Ul! PCTUI! PPMUI! NS! UIR | 
"“SENS:FUNC ‘WAV" and DBR | DBUI" 
“SENS:FUNC:MMOD COMP" 


"SENS:FUNC 'WAV" and "SENS: UNIT[112] 
“SENS:FUNC:MMOD STAN" UI} PCTUI| PPMUI! NS 1 UIR" 


"INST2 D48" and "SENS:FUNC 'RMS'| 'RMSS'| 'PEAK' | FFT" “SENS:UNIT[112] 


"SENS:DIG:FEED CINP" V1 DBV! DBU! DBM | 
“SENS:FUNC "WAV" and WI DPCTVI DV) 
“SENS:FUNC:MMOD COMP" VVR | PCTVVR | 
DPCTW|DW!PPR!PCTPPR! 
DBR" 


"SENS:FUNC "WAV" and "SENS: UNIT[112] 
"SENS:FUNC:MMOD STAN" VIMVIUVIDPCTVIDVIVVR! 
PCTVVR" 
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Display units selectable for input, peak, RMS and phase measurements 
SENSe2[:VOLTagelPOWer]:UNIT[112]: 


| instrument Measurement function Selectable display units 


"INST2 A22 | A110" "SENS2:FUNC 'PEAK' | 'RMS™ "SENS2:UNIT[112] 
V1! DBV | DBU I DBM | 
W1DPCTV1 DV | 
VVR | PCTVVR |} 
DPCTW I DW! PPR|PCTPPR|! DBR" 


"INST2 D48" and "SENS2:FUNC 'PEAK" "SENS2:UNIT{[112] 
"SENS:DIG:FEED ADAT" FS | PCTFS | DBFS | 
DPCT | DBR|LSBS | BITS" 


“INST2 D48" and “SENS2:FUNC 'PEAK" "SENS2:UNIT(112] 
"SENS:DIG:FEED JPH" Ul! PCTUI! PPMUI INS 1 UIR | 
DBR | DBUI" 


"INST2 D48" and “SENS2:FUNC 'PHAS" "SENS2:UNIT 
"SENS:DIG:FEED JPH" UI | PCTFRM | DEGFRM |! NS" 


"INST2 D48* and "SENS2:FUNC 'PEAK | 'DIGI"" "SENS2:UNIT[112) 
"SENS:DIG:FEED CINP" V1 DBV1DBU! DBM! 
WIDPCTV! DV! 
VVR 1 PCTVVR | 
DPCTW I DW! PPR! PCTPPR | DBR" 


Display units selectable for frequency, phase and group delay measurements 
SENSe3:FRE Quency:UNIT[1!2] and SENSe3:PHASe:UNIT2: 


Measurement function Selectable display units 


"INST2 A22 | A110 1 D48" "SENS3:FUNC 'FREQ" "SENS3:FREQ:UNIT[112] 
HZ | DHZ!I DPCTHZ | TOCT! OCT | 
DEC | FFR" 


"INST2 A22" "SENS3:FUNC 'FQPH"™ "SENS3:FREQ:UNIT 
HZ! DHZ! DPCTHZ! TOCT | OCT} 
DEC | FFR" 


"SENS3:PHAS:UNIT 
DEG I RAD! DDEG! DRAD" 


"INST2 A22" "SENS3:FUNC 'FQGR" "SENS3:FREQ:UNIT 
HZ | DHZ 1 DPCTHZ i TOCT! OCT! DEC | 
FFR" 
"SENS3:PHAS:UNIT 
S| Ds" 
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3.10.5 Loading and Storing 


3.10.5.1 Loading and Storing Instrument Setups 


Command 


SYSTem:INFOtext:STATe 


MMEMory:LOAD:STATe 


MMEMory:STORe:INFOtext 


MMEMory:STORe:STATe 


MMEMory:STORe:STATe: RONLy 
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— During scrolling in the file selection window of the file box the "Info text” 
for a setup is displayed in the user info line 
(of minor importance for IECAEEE-bus control). 

— "Info text" is not displayed. 


02, "filename" 


Query: 
MMEM:LOAD:STAT? 
0 
MMEM:LOAD:STAT? 
2 


: Load current setup with filename extension .SAC 

: Load complete instrument setup with filename extension .SCO. 
For loading the R&S default setup under C:UPL \ SETUP \ DEFAULT.SET 
use command *RST. Switch off the parameter link 
(see 2.15.8 Transfer of Parameters (Parameter Link Function)) to ensure 
that the default setup described under annex "A UPL Default Setup” remains 
unchanged even after an instrument or function change. 


0|2," filename" 


Query: 
MMEM:STOR:STAT? 
0 
MMEM:STOR.STAT? 
2 


A comment of max. 39 characters can be entered for a description of the 
measurement, a DUT, etc. This comment is displayed in the file box when a 
setup is loaded by scrolling through the file selection window and 
SYST:INFO:STAT ON has been selected. 


0: Store current setup under filename extension SAC 
2: Store complete instrument setup under filename extension .SCO. 
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— File is write-protected 
— File is not write-protected 


FILE panel 
Info Displ 
— ON 

~» OFF 


2.9.1.1 
FILE panel 
Mode / Filename 


2.9.1.1 
FILE panel 
Info Text 


2.9.1.1 
FILE panel 
Mode / Filename 


2.9.1.1 

FILE panel 

Attrib 

— REAN ONLY 
— READ/WRITE 
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3.10.5.1.1 Loading and Storing Traces and Lists 


i a Se ae 
unit 


MMEMory:STORe: FORMat 


MMEMory:STORe:TRACe 


MMEMory:STORe:LIST 
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TRACe1," filename" 
TRACe2,"filename" 
TR1And2, "filename" 


Query: 

MMEM:STOR: TRAC? 
TRAC[112] 
MMEM:STOR:TRAC? 
TRIA 


LIST1,"filename" 
LIST2,"filename" 
DWELI,"filename" 


Query: 
MMEM:STOR:LIST? 
LIST[112] 
MMEM:STOR:LIST? 
DWEL 
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— Data stored in binary format 
— Data stored in ASCII format 


— Store trace A buffer under "filename' 
— Store trace B buffer under "filename" 
— Store trace pair under "filename" 


— Store X-axis list under “filename” 
— Store Z-axis list under "filename" 
— Store dwell-time list under "filename" 


2.9.1.2 
FILE panel 
Format 

— REAL 
— ASCII 


291.2 

FILE panel 
Store 

— TRACE A 
— TRACE B 
— TRACE A+B 


2.9.1.2 

FILE panel 

Store 

— X-Axis 

— Z-Axis 

— DWEL VALUE 
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3.10.5.1.2 Storing Limit Violations (Error Reports) 


MMEMory:STORe: FORMat — Data stored in binary format 29.1.2 
> Data stored in ASCII format FILE panel 
Format 

— REAL 
— ASCI! 


ERRors,"filename" — Store limit error under "filename" 2.9.1.2 


MMEMory:STORe:LIST 


LiMUpper," filename" — Store upper tolerance curve under "filename" FILE panel 
LiMLower,"tilename" — Store lower tolerance curve under "filename" Store 

— LIM REPORT 
Query: — LIM UPPER 


MMEM-:STOR:LIST? — LIM LOWER 
ERR 
MMEM:STOR:LIST? 
LIMU 
MMEM:STOR:LIST? 
LIML 
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3.10.5.1.3 Storing Equalization Files 


a iam 
unit 


MMEMory:STORe: FORMat BIN — Data stored in binary format 2.9.1.2 
— Data stored in ASCII format FILE panel 
Format 

— REAL 
= ASCII 


2.9.1.2 
FILE panel 
Voit Source 
— TRACE A 
— TRACE B 


CALCulate:EQUalize:FEED TRACet 


TRACe2 


— Amplitude data read from 
— Trace buffer A/B 


2.9.1.2 
FILE panel 


Norm Freq 


CALCulate:EQUalize:‘NORMfreq 


Frequency to the level at which is normalized 


2.9.1.2 
FILE panel 
Invert 1/n 
— ON 
— OFF 


CALCulate:EQUalize:INVert 


— Frequency stored in inverted form 
— Frequency stored without inversion 


2.9.1.2 
FILE panel 
Store 

— EQUALIZATN 


MMEMory:STORe:LIST 


EQuaiize,"filename" Store equalization file under "filename" 


Query: 
MMEM:STOR:LIST? 
EQU 
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3.10.5.2 Commands for Editing Files and Directories 


MMEMory:DELete "filename" 


MMEMory:CD!Rectory 


MMEMory:COPY 


2.9.2 
FILE panel 
Delete 


Deletes a file. 


Selects a directory for file operation. 2.9.2 
FILE panel 
Work Dir 


"pathname" 


2.9.2 
FILE panel 
Copy + To 


Selects the file to be copied. 
Specifies the name of the target file (with drive and directory, if required) to which 
a copy should be made. 


“filename1”,"filenam 
e2" 
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3.10.6 Commands for Graphical Representation of Results 


In the following, TRACe1 and TRACe2 serve for differentiating between displayed curves (trace A and trace B), bargraphs and result lists. 


DISPlay[:WINDow]:TRACe[]: OPERation 


DiSPlay[:WINDow]:TRACe[]: MODE 


DISPlay[:WINDow]:TRACe[]: COUNt 
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CURVepiot 
LISTalias TLISt 
ERRors 


BARGraph 
SPECtrum 


FFTList 
FFTErrors 
PROToco! 


DELete_bef_wr 
WATerfal\ CASCade 


MAXHold 


<n> 

recorded: 

1 to 100 000 
stored: 

max. 17 traces 
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The parameters below determine the form for the graphics display of 

measurement results. 

— Line chart in Cartesian coordinates. 

— List of numeric values. 

— List of out-of-tolerance values. In this case the limit check function must be 
active. 

~ Bargraph display in analog form. 

— Display of FFT or, in the case of THD, DFD or MOD-DIST, in the form of a 
schematic spectrum display. 

— FFT data in tabular form. 

— FFT limit violation data in tabular form. Limit check function must be active. 

— Protocol data of the digital AES/EBU interface displayed in the graphics 
window. 


— Selects a single trace or a pair of aces. Each new X sweep overwrites the 
previous trace. 

— Shifts a single trace (trace pairs not possible) on the Z axis for obtaining a 
spatial presentation (with FFT-SPECtrum only). 

— Maximum hold function for FFT SPECtrum for FFT-AVERage = 1. 


2.10 

DISP panel 
OPERATION 

— CURVE PLOT 
2.10.2 

— SWEEP LIST 
2.10.4 

— SWP LIM REP 
2.10.4 

— BARGRAPH 


2.10.2 

— SPECT LIST 
2.10.8 

— SPC LIM REP 


2.10.6 
— PROTOCOL 


2.10 

DISP panel 
Mode 

— DEL BEF WR 
— WATERFAL 
— MAX HOLD 


Specifies the number of single traces and trace pairs to be recorded together and 


stored. Automatically sets the number of Z values in the case of a Z sweep. 


2.10 
DISP panel 
Scan Count 
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DISPlay[:WINDow]:TRACe[1|2]:FEED 


MMEMory:LOAD:TRACe 


TRACe:DATA? 


DISPlay[:WINDow]:TRACe[]: ¥[:SCALe]:UNIT 
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"SENSe1:DATA1" 
"SENSe1:DATA2" 
“SENSe2:DATA1" 
"SENSe2:DATA2" 


"SENSe3:DATA1" 
“SENSe3:DATA2” 


"HOLD" 
"FILE" 


“DFiLe" 


"OFF" 


TRACe[112]," filename" 
Query: 

MMEM:LOAD: TRAC? 
TRAC[112] 


TRACe{[112] 

Query only 

Query: 

TRAC? TRAC[112} 


<u> 
see 3.10.4 Units for 
IEC Measurement 
Results 


3.164 


lEC-Bus Commands: Graphical Representation of Results 


Selects the result to be displayed as TRACe1 (or TRACe2). 


— Measurement function specified by SENSe1:FUNCtion “<>". Value from 
channel 2 (CH1). 

— Measurement function specified by SENSe1:FUNCtion "<>2, Value from 
channel 2 (CH2). 

— Result of input RMS measurement of channel 1 (CH1) for THD and THDN 
functions. 

— Result of input RMS measurement of channel 2 (CH2) for THD and THDN 
functions. 

— Measured value from frequency meter, channel 1 (CH1). 

— Measured value from frequency meter,channel 2 (CH2) if SENS3:FUNC 
FREQ is selected. 
Measured value from phase meter, channel 2 (CH2) if SENS3:FUNC 
FOPH. 
Measured value from group delay measurement, channel 2 (CH2) if 
SENS:FUNC FQGR is selected 

— Retains previously displayed values (no collection of new values). 

— Displays measured values from a file using the command 
described below. 

— Loads a trace pair with scale and reference values or reference trace using 
the command described below. 

— Switch-off 


Loads a trace from a file for display. 


The trace (block data!) can be read from the UPL to the controller. 


Determines the units for results displayed in numerical form. 


2.10.1 

DISP panel 
TRACE A/B 

— FUNC CH1 

— FUNC CH2 
— INP RMS CH1 
— INP RMS CH2 
— FREQ CH1 

— FREQ CH2 
— PHASE 

— GROUP DEL 
— HOLD 

— FILE 

— DUAL FILE 
— OFF 


2.10.1 

DISP panel 
TRACE A/B 

— FILE + Filename 


2.10.1 
DISP panel 


2.10.1 
DISP panel 
Unit 
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DISPlay[:WINDow]:TRACe[112]:¥[:SCALe]:RLEVel:MO 
DE 


VALue 
MAXimum 
CURSor 1] 
CURSor 2 
FILE 


HOLD 
OTRAce 
CH1Meas 
CH2Meas 
GENTrack 


IFiLe 


DISPlay[:WINDow]:TRACe{]:¥[:SCALe]:RLEVel 


MMEMory:LOAD: TRACEe[1!2] 


REFTrace,"filename" 
Query: 


MMEM:LOAD:TRAC[1 
12]? REFT 


DisPlay[:WINDow]:TRACe2:Y[:SCALe]:EQUa/ 
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A reference value is required for all relative units of TRACe1 or TRACe2. 

— The subsequently entered value is used as a reference. 

— Uses the maximum value of the trace once. 

— The value pointing to the o-cursor is stored as a reference. 

— The value pointing to the *-cursor is stored as a reference. 

— Reference for reference-related units is a file indicated by 
MMEMory:LOAD:TRACe[1I2]REFTrace,"name.TRC". 

— The reference-trace memory is no longer filled with new 
(sweep) vaiues. Stored values are retained. 

— Reference for reference-related units is another trace. 

— Reference for reference-related units is the value measured in channel 1 or 2 
pertaining to the respective reference point (depending on the display 
measured frequency, function or input result). 

— The reference trace is erased and reloaded for each measurement using the 
respective generator setting. 

— When a trace with the associated reference trace (Internal reference FlLe) 
is loaded, IFlLe activates this intemal reference file again when another 
reference has been selected before. 


Entry of reference value for relative units. 


— File containing the reference-trace data for trace A. 
Default extension = .TRC 


2.10.1 

DISP panel 
Reference 

— VALUE 

— MAX 

— oCURSOR 
— *CURSOR 
—> FILE 

— HOLD 

— OTHER 
TRACE 

— MEAS CH1 
— MEAS CH2 
— GEN TRACK 
— FILE INTERN 
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DISP panel 
Reference 
— VALUE 


2.10.1 

DISP panel 

Reference 

— FILE + 
Reference 


— TRACe2 may be displayed on the same axis as TRACe‘1. In this case no 
values can be entered for: UNIT,: RLEVel,:SCALe:AUTO,:TOP,:BOTTom 
and :SPACing for the second axis. 

— Independent of trace 1. 


2.10.1 

DISP panel 

Scale B 

— EQUAL A 

— NOT EQUAL A 
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Command 


DISPlay|: WINDow]:TRACe[1!2]:¥[:SCALe]:AUTO 


DISPiay|:WINDow]:TRACe{112]:¥[:SCALe]:NORMalize: 
MODE 


CURSor{[1] (o-Cursor) 
CURSor2 (*-Cursor) 


VALue 
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— Uses the minimum and maximum values of the present trace for rescaling 
the display once. The new scaling data are transferred to and used in 
DISP:TRAC:Y:TOP <n> and DISP:TRAC:Y:BOTT <n>. 

— Leaves scaling to the user with the aid of the following two commands. 


With normalize the reference curve can be multiplied so that a specific Y value is 
obtained at the desired Y position. 


— The multiplier is obtained from the measured value at the cursor position 
divided by the reference value at this position. Thus the new reference 
corresponds to the value measured at this position (= 0 dBr). 

— Entry of a fixed multiplier using the next command: 


Presettings required: 
DISP:TRAC[112]:OPER CURV 
DISP:TRAC[1I2]:FEED ‘SENS1:DATA1'I'SENS1:DATA2'I'HOLD' 
DISP:TRAC[112]:Y: UNIT VVRPCTVVRIPPRIPCTPPRIDBR 
DISP:TRAC[1I2]:Y:RLEV:MODE GENT 

or 
DISP:TRAC[1|2):OPER CURV 
DISP:TRAC[112]:FEED 'SENS3:DATA1'I'SENS3:DATA2''HOLD' 
DISP:TRAC{112]:Y: UNIT TOCTIOCTIDECIFFR 
DISP:TRAC[112}:Y: RLEV:MODE GENT 


DISPlay[:WINDow]:TRACe[112]:¥[:SCALe]:NORMalize | <nu> 
10'?to10® ~— or 
-200 dB to 120 dB 
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The specified number is multiplied to obtain the reference value. This allows the 
reference of a trace to be determined as required. 


— a. ae i 


2.10.1 

DISP panel 
Scale 

— AUTO ONCE 
— MANUAL 


ONCE 

mit Softkey 

F7 (AUTOSCALE) 
— F7 (A) 

— F8 (B) 


2.10.1 

DISP panel 
Normalize 
— o-Cursor 
— *-Cursor 
— VALue 


2.10.1 
DISP panel 
Normalize 
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DISPlay[:WINDow]:TRACe[112]:¥:SPACing LiNear — Linear spacing of Y axes 2.10.1 
LOGarithmic ~ Logarithmic DISP panel 
Spacing 
— LIN 
+ LOG 


DISPlay[: WINDow}:TRACe[112]:¥[:SCALe]:TOP Sets the upper value of the Y axis (of the dependent value) in the case of 2.10.1 
DISPlay:TRACe[112]:Y:AUTO OFF DISP panel 
Top 


DISPlay[: WINDow]:TRACe[112]:¥[:SCALe]:BOTTom Sets the lower value of the Y axis (of the dependent value) in the case of 2.10.1 
DISPlay:TRACe[1i2]:Y:AUTO OFF. DISP panel 
Bottom 


DISPlay[:WINDow]:TRACe[112]:X[:SCALe]: UNIT <u> see 3.10.4 Determines the units for the numeric results displayed on the X axis. 2.10.1 
Units for IEC DISP panel 
Measurement Results Unit 


DiISPlay(:WINDow]:TRACe[1|2]:X[:SCALe]:RLEVel Entry of reference value for relative units. 2.10.1 
DISP panel 
Reference 


DISPlay[:WINDow]:TRACe[]:X[:SCALe]:AUTO — Uses the minimum and maximum values of the present trace for scalingthe | 2.10.1 
X axis (once). DISP panel 
— Leaves scaling to the user with the aid of the following two commands. Scale 
— AUTO 
— MANUAL 


or 

Softkey 

F7 (AUTOSCALE) 
— F9 (X) 


DISPlay[:WINDow]:TRACe{]:X:SPACing LiNear ~ Linear spacing of X axis 2.10.1 
LOGarithmic ~ Logarithmic DISP panel 
Spacing 
> LIN 
~ LOG 
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_ ell [| le 


DISPlay[:WINDow]:TRACe[}:X[:SCALe]: LEFT Sets the left-hand value of the X axis (of the independent value) in the case of 2.10.1 
DISPlay:TRACe:X:AUTO OFF. DISP panel 
Left 


DISPlay[:WINDow]:TRACe[]:X[:SCALe]:RIGHT Sets the right-hand value of the X axis (of the independent value) in the case of || 2.10.1 
DiSPlay:TRACe:X:AUTO OFF. The lower value of LEFT and RIGHT is used as | DISP panel 
left-hand value. Right 


DISPlay[:WINDow]:TEXT[:DATA] Permits a text to be entered that will be displayed within the trace display in the | 2.10.1 
case of DISPlay: TRACe[112]:OPERation CURVeplot. DISP panel 
COMMENT 


DISPlay[:WINDow]: TEXT:LOCate ; Determines the X and Y position of the text. X and Y are the relative distance from| 2.10.1 
the 0 point of the coordinates in % (0 to 100). DISP panel 
X Pos, Y Pos 


DISPlay[:WINDow]:TRACe[]: ACTive Switches the cursors alternately on and off. This only affects the display. 2.10.2 
CURSor1 is marked with o, CURSor2 with *. DISP panel 
Softkey, 1st level 
F8 


DISPlay[: WINDow]:TRACe[]: CURSof 1]: MODE Parameters used for selecting the cursor function and the type of the displayed | 2.10.2 

numeric cursor values. Softkey 

— Display of measured values A and B and of associated X value. F8: selects O- 

— Display of difference value of A and B at the cursor position and of X value. CURS. 

— The deactivated cursor is no longer displayed. Fg: (O-CURSOR) 
— F6 (A,B) 
— F7 (A-B) 
— F11 (ON/OFF) 
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DISPlay[:WINDow]:TRACe{]: CURSor2:MODE N12 — Display of measured values A and B and of associated X value. 2.10.2 
— Display of difference value of A and B at the cursor position and of X value. Softkey 


F8 sel. o-cursor 
F9 sel. *-cursor 


— Difference of trace and X values of curves A and B which are marked by 
the two cursors. 


— The *-cursor is switched to horizontal line. Its Y value and intersections — F6 (A,B) 
with TRACe!1 (if any) are displayed. — F7 (A-B) 
— Intersections with TRACez2 are displayed. — F8 (*- O) 
— The *-cursor is switched to horizontal line. The difference between its Y — F9 (HLINE) 
value and the Y value of the o-cursor are displayed. 7A 
Intersections with TRACe1 are displayed as well. — F9 (HLINE) 
— Same as with HLD1, but the intersections with TRACe2 are displayed. ->B 
— The deactivated cursor is no longer displayed. — F9 (HLINE) 
—> AA 
— F9 (HLINE) 
— AB 


— F11 (ON/OFF) 


Changes the position of the specified cursor. 2.10.2 


DISPlay[:WINDow]:TRACe[]: CURSor{112]:POSition.M 


ODE MIN1 — Sets cursor to the minimum of TRACe1 Softkey 

MIN2 — Sets cursor to the maximum of TRACez2. F8 sel. O0-CURS 

1 MAX1 — Sets cursor to calculated maximum of TRACe1 (with FFT only) or *-CURS 

MAX1 — Sets cursor to maximum of TRACe1. — F10 (SET TO) 

1 MAX2 — Sets cursor to calculated maximum of TRACe2 (with FFT only) ae 

MAX2 — Sets cursor to maximum of TRACe2. ae 

MARKer1 — Sets cursor to value of 1st marker (FFT only). — F6 (1 MAX A) 

NEXTmarker — Sets cursor to the next marker value (FFT only). — F7 (MAX A) 

VALue — Sets cursor to the value specified with the command below. — F8 (| MAX B) 
— F9 (MAX B) 
— F10 (MARKER) 


— F11(NXTHARY) 


2.10.2 
not via softkey 


DISPlay[:WINDow]:TRACel]:CURSor{12]:POSition 


Sets specified cursor to the value of the X axis if 
DISPlay:TRACe]: CURSor{112]:POSition: MODE VALue is set. 
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Command Parameter 


DiISPlay[:WiINDow]):TRACe[112}: CURVe 


DISPlay[:WINDow]:TRACe[]:ZOOM 


DISPlay|: WINDow): TRACef1 2]: MARKer MODE 


MAXimum 
CURSor 


OFF 
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— TRACe!: trace A on/off 
— TRACez2: trace B on/off 


— Restores the original X axis defined by X AXIS LEFT and RIGHT. 

— Expands the display on the X axis by the factor 2 (can be repeated). 

— Reduces the display on the X axis by the factor 2 (repeated actions 
possible). 

— Shifts the center of the X axis of the new coordinates to the value of the 
o-cursors (CURSor1) without expanding the X axis. 

— The end points of the expanded X axis are determined by the X values of 
the two cursors 

— Cancels the last action. 


2.10.2 

Softkey 

— F6 (CURVE) 
— F6 (A ON/OFF) 
— F7 (B ON/OFF) 


2.10.2 

Softkey 

F10 (ZOOM) 

— F10 (UNZOOM) 
— F6 (AT 0 UP) 
— F7 (ATODOWN) 
— F8 (CEN TO o) 
— F9 (0 TO *) 

~ F11 (UNDO) 


Markers for FFT spectrum display 


— Sets the first marker to the maximum of TRACe1 or TRACe2. 

— Sets the first marker to the value defined by the o-cursor. TRACe1 or 
TRACez2 is used. 

— No markers 


2.10.2 
Softkey 
Fit 
(MARKER) 
F6 (TRACE A) 
or 
F7 (TRACE B). 
— MAX 
= 
CURSOR 
—~ VIEW 
OFF 
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DISPlay[: WINDow]:TRACe[1 12]: MARKer:HARMonics — Sets markers for harmonics (frequency multiples) of MARKer1 (FFT only). 2.10.2 
Values marked in TRACe1 or TRACe2. Softkey 
— No harmonics markers. F114 (MARKER) 
F6 (TRACE A) 
or 
F7 (TRACE B) 
— F10 (HARM) 
on/off 


DISPlay[:WINDow]:TRACe[]: AUToscale Rescales the X and the TRACe1 axis. When active also the axis of TRACe2. 2.10.2 
Softkey 
F7 (AUTOSCALE) 
F6 (ALL) 


DISPlay[:WINDow]:TRACe|[]:LABel — Activates user title and units. 2.10.2 
— Deactivates user title and units. DISP panel 
User Label 
> ON 
— OFF 


DISPlay[:WINDow]:TRACe:X:LABe/ “string” Specification of a string determining a user-definable label (unit and title) for the X| 2.10.2 
axis. DISP panel 
Unit/Label 


DISPlay[:WINDow]:TRACe[1]:Y:LABe/ "string" Specification of a string determining a user-definable label (unit and title) for the | 2.10.2 
Y1 axis. DISP panel 
Unit/Label 


DISPlay[:WINDow]:TRACe2:Y:LABel "string" Specification of a string determining a user-definable label (unit and title) for the | 2.10.2 
Y2 axis. DISP panel 
Unit/Label 


DISPlay[: WINDow]:TRACe[]:INDex Selects the nth single trace or curve pair. In the graphics display acircle marks | 2.9.3.3 
the intersection of the vertical cursor line and the selected trace. Keys 
PAGE UP / 
PAGE DOWN 
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DISPlay: CONFiguration 


DISPlay[:WINDow]:TRACe[]: CURSor{]:DATA1? Query only 
DISPlay[:WINDow]:TRACe[]: CURSor{]:DATA2? 
DISPlay[:WINDow]:TRACe[]: CURSor{]:DATA3? 


4 Depending on DISPlay:TRACe:FEED and (with SENSe1) of SENSe1:FUNCtion 
2) Depending on the sweep selected for generator and analyzer 


3) Same units as with DISPlay:TRACe[]:X:UNIT permitted. 
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“ov eal Cs 


Configuration of screen display after switchover to LOCAL: 
— Full-screen graphics display (plot) 

— Status panel and graphics window 

— Analyzer panel and graphics window 
— Generator panel and graphics window 
— File panel and graphics window 

— Display pane! and graphics window 

— Options panel and graphics window 
~ Generator, analyzer and filter panel 

— Generator, analyzer and options panel 
— Generator-, analyzer and display panel 
— File, analyzer and filter panel 

— File, analyzer and options panel 

— File, analyzer and display panel 

— Show IO graphics on 

— Show IO graphics off 


Return the values of the cursor position. Depending on 
DISPlay:TRACe]:CURSor[112]: MODE and 


DISPlay:TRACe:CURSor[1!2]ACTive the following values are available: 


DATA1 DATA2 DATA3 
with CURSor1 and CURSor2 ACTive 
N12 A x B 
D12 A-B X - 

OFF - - 
only with CURSor2 ACTive: 
C12 A-oA X-oX 

HL1 XAL y 

HL2 XBL Y 

HLD1 =XAL A-Y 

HLD2 XBL B-Y 


Keys Ext. UPL 
keyboard 


GEN ALT+G 
ANLR- ALT+A 
FILT ALT+T 
FILE ALT+F 
DISP ALT+D 
GRAPH ALT+R 
ZOOM ALT+Z 
sHow Oo ALT+I 
OPTIONS ALT+O 


2.10.2 
Display in 
graphics window 
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3.10.6.1 Commands for Limit Check 


See also Sections 2.10.7 Limit Check, 3.10.9 Commands for Input/Output of Data and 3.10.9 Commands for Input/Output of Data, for the transfer of limit curves 
and limit check results in the form of block data. 


CALCulate:LIMit: ON TRACe1 — TRACe!1 or bargraph 1 monitored. 2.10.7 
TRACe2 — TRACe? or bargraph 2 monitored. DISP panel 
TR1And2 — Both traces (bargraphs) monitored together. Check 
— TRACE A 
— TRACE B 
— TRACE A+B 


CALCulate:LIMit:UPPer:STATe — Upper limit monitoring switched on. 2.10.7 
— Upper limit monitoring switched off. DISP panel 
LIMIT CHECK 
Mode 
— LIM UPPER 
Mode 
— OFF 


CALCulate:LIMit:UPPer:VALue Specifies a single upper limit value. 2.10.7 
DISP panel 
Lim Upper 
— VALUE: 


MMEMory:LOAD:LIST LIMUpper, "filename" ~ Defines a file containing the upper limit curve. 2.10.7 
DISP panel 
Lim Upper 
— FILE + filenam" 


CALCulate:LIMit:LOWer:STATe — Lower limit monitoring switched on. 2.10.7 
— Lower limit monitoring switched off. DISP panel 
LIMIT CHECK 
Mode 
— LIM LOWER 
Mode 
— OFF 
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CALCulate:LIMit:_LOWer:VALue *) Specifies a single lower limit value. 2.10.7 
DISP panel 
Lim Lower 
— VALUE: 


MMEMory:LOAD: LIST LIMLower, "filename" — Defines a file containing the lower limit curve. 2.10.7 
DISP panel 


Lim Lower 
— FILE + titename 


CALCulate:LIMit:FAIL? <n> Returns ON if Lim Upper values are exceeded or Lim Lower values are not 2.10.7 
Query only attained, otherwise OFF. No manual 
control 
Pa Te am a em oe 


*) Same units as with DISPlay:TRACe[112}:Y:UNIT permitted. 
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3.10.6.2 PROTOCOL Analysis 


DISPlay: PROTocol:SELect 


DISPlay: PROTocol: FORMat 


MMEMory:LOAD: PAU 


MMEMory:LOAD: PAC 


DISPlay: PROTocol:ERRor:GENeral? 
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LCHannelstatus 
RCHannelstatus 


LUSerdata 
RUSerdata 


Selects the protoco! data of the AES/EBU interface to be displayed. 
— Left channel: status data 

— Right channel: status data 

— Left channel: user data 

— Right channel: user data 


DISP panel 
Source 

— CHAN STATL 
— CHAN STATR 
— USER DATAL 
— USER DATAR 


BINary 
HEXadecimal 
ASCii 

FILE 


Format selects the interpretation mode for user data. 
— User data displayed as 0101 sequence. 

— User data displayed as hexadecimal figures 

— User data displayed as plain text 


— Interpretation file for user data loaded with MMEMory:LOAD:PAU "filename". 


"filename" 


2.10.8 

DISP panel 
Format 

— BIN 

— HEX 

— ASCII 

— FILE DEF 


Selects the interpretation file for user data if 
DISPlay:PROTocol:FORMat FILE has been set. 


2.10.8 
DISP panel 
Proto File 


"filename" 


Query only 
Response: 
UBB 

$QB 
NSYN 
PRMB 
SQLR 
RERR 
NONE 


3.175 


Selects the interpretation file for channet status data. 


2.10.8 
DISP panel 
Proto File 


Query only 
Indicates errors occurred. 


"UBB": unexpected preamble for beginning of block (too early) 
“SQB"  : no preamble (blank) for beginning of block 

"NSYN" : no preamble for beginning of block 

"PRMB" : preamble invalid 

"SQLR” : error in the channel sequence (L/R) 

"RERR" : measured and set rate differ by more than 200 ppm 
“NONE® : no error 


2.10.8 
GRAPH panel 
Display 
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Command 


DISPlay:PROTocol:ERRor:PARity? 


DISPlay:PROTocol:ERRor:LCRC? 


DISPlay:PROTocol:ERRor:RCRC? 


DISPlay: PROToco!l:CHSTatus? 


DISPlay:PROTocol:LR? 


DISPlay:PROToco!:LVALDbit? 


DISPlay:PROTocol:RVALDbit? 
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Parameter 


Query only 


Query only 


Displays the sum of all occurred parity errors. Zero reset by reselecting the 


analyzer or pressing the start key. 


2.10.8 
GRAPH panel 
Display 


Query only 


Query only 
Internal counter of CRC errors (left) 


Query only 


Query only 
Internal counter of CRC errors (right) 


Query only 


NO 
LTC 


YES 


Query only 
Indicates changes in the channel status data. 
"NO" : No changes 
"LTC" — : Changes in focal-time-code only 
(bits 112 to 143) and CRC (bits 184 to 191). 
"YES": Changes at another bit position. 


Query only 


EQUAL 
DIFF 


Query only 
YO 
N14 


Query only 
YO 
N1 
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Query only 

Channel status data between left and right channel are ... 
"EQUAL": same 

"DIFF"  : different 


Query only 
Indicates the position of the validity bit in the left channel. 


Query only 


Indicates the position of the validity bit in the right channel. 


2.10.8 
GRAPH panel 
Display 


2.10.8 
GRAPH panel 
Display 


2.10.8 
GRAPH panel 
Display 


2.10.8 
GRAPH panel 
Display 


2.10.8 
GRAPH panel 
Display 


2.10.8 
GRAPH panel 
Display 
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3.10.7 Commands for Printing/Plotting of Screen and Storing in Files 


_ 


HCOPy:DESTination 


Screen copy 
— to printer in the specified printer format (PRSPC = SPeCial printer format) 
= to plotter in HPGL format 

= to printer in PostScript format 

— to printer in HPGL format taking into account the content of the prolog file 
C:\UPL\REF\GL_PRO.LOG and the epilog file C\UPL\REF\GL_EP!.LOG. 


PRSPc alias PRINter 
PLHPg alias PLOTter 
PRPS 
PRHPgI/ 


OPTIONS panel 
Destin 
(destinationf#ormat) 
— PRINTR/SPC 
— PLOTTR/HPGL 
— PRINTR/HPGL 


FIPCx, 'filename.PCX’ = to file in PCX format — PRINTR/PS 
alias — FILE/PCX 
PCXFile, ‘name.PCX' — FILE/HPGL 
—> FILE/PS 


FIHPgI, filename.GL’ = to file in HPGL format 
alias 


HPGLiile, ‘name.GL' 


— FILE/EPS 


FIPS, 'filename.PS' 
FIEPs, ‘filename.EPS' 


= to file in PostScript format 
= to file in Encapsulated PostScript format 


For reasons of 
compatibility with 
existing programs the 
replys are as follows: 
PRIN 

PLOT 

PRHP 

PRPS 

PCXF 

HPGL 

FIPS 
FIEP 


ON 2.14 
OPTIONS panel 
COLOR 

— ON 


— OFF 


— PCX information stored in colours in the file specified by HCOP:DEST 
PCXFile, ‘filename’. 

— PCX information stored in black/white in the file specified by HCOP:DEST 

PC¥File, ‘filename’. 


HCOPy:DEVice:COLor 
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HCOPy:ITEM 


HCOPy:ITEM:LABel:STATe 


HCOPy:DEVice:PARINter 


HCOPy:ITEM:FRAMe 
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Parameter 


ALL 


GRATicule 


TRACe 


WHITe 
FDEFined 
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Effective only with HCOPy:DESTination PLOTter|HPGL file 

— The complete screen is output, ie all labels and cursors as well as 
traces/bargraphs with scales. In the case of graphics windows the result 
display and a pane! are output in addition. 

— Stores the traces/bargraphs with scales and scale labels but not the cursors 
and other labelling. 

— Only the trace(s) displayed is (are) transferred. 


OPTIONS panel 
Copy 

— SCREEN 

— CURVE/GRID 
— CURVE 


— Hardcopy with comment 
— Hardcopy without comment 


2.14 
Key H COPY 
or Ctrl F8 


Effective only with HCOPy:DESTination PRINter 
Selects a printer driver. 
The number <n> to be specified for the desired printer driver can be obtained 


from the printer-driver box "List of installable Printers" opened under "Printname" 


in the OPTIONS panel. 


2.14 
OPTIONS panel 
Printname 


Effective only with HCOPy:DESTination PRSPcIFIPCxIPRPSIFIPSIFIEPs 


Selection of background colour of GRAPH panel frame and result panel for 
hardcopies on a printer or storage in a .PCX file. 
WHITE should be selected when the characters cannot be clearly distinguished 
on the grey background. 
— White 
— Colour defined via file 
For HCOP:DEST PRSPcIFIPCx: 
Colour No. 2 (backgrnd frames) defined in files 
\UPD\REF\PRN_BW.PLT (BW printer) and 
\UPD\REF\PRN_CL.PLT (colour printer) is used. 
For HCOP:DEST PRPSIFIPSIFIEPs: 
The colour information for the frames of the GRAPH panet is taken 
from the PostScript configuration file \UPD\REF\PS.CFG, key word 
"Background Color" "Frame:" and “Plane:” and available as RGB 
information for colour PostScript pictures and as shades of grey for 
black/white PostScript pictures. 
Examples in file PS.CFG show the RGB combination for different 
background colours. 


2.14 

OPTIONS panel 
Frame 

— WHITE 

— FILE DEF 
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_ —_ Se ae 


HCOPy:PLPort Effective only with HCOPy:DESTination PLOTter 2.14 
— Hardcopy via serial interface 2. OPTIONS panel 
— Hardcopy via parallel printer interface. Plot on 
— Hardcopy via IEC/AEEE-bus interface. —~ COM 2 
+ LPT 1 
— IEC BUS 


HCOPy:PLADdress Sets the IEC/IEEE-bus address of the plotter when 2.14 
HCOPy:DESTination PLOTer and OPTIONS panel 
HCOPy:PLPort IEC — IEC Adr 
has been selected. 


HCOPy:PAGE:LMARGgin Margin of hardcopy (number of spaces) 2.14 
OPTIONS panel 
LEFT MRGN 


HCOPy:DEVice:RESolution Sets the printer resolution. Whether a resolution can be set and which one 2.14 
depends on the printer used. OPTIONS panel 
HIGH — High resolution (eg 300 dpi) Prn Resol 
MEDium -— Medium resolution (eg 150 dpi) — HIGH 
LOW — Low resolution (eg 75 dpi) —» MEDIUM 
> LOW 


HCOPy:PAGE:SCALe:X <n> Scaling of X axis of hardcopy 2.14 
0.1 to 10 OPTIONS panel 
X-SCALING 


HCOPy:PAGE:SCALe:Y <n> Scaling of Y axis of screen hardcopy 2.14 
0.1 to 10 OPTIONS panel 
Y-SCALING 


HCOPy:PAGE:ORlentation LANDscape — Hardcopy in upright format 2.14 
PORTtrait — Hardcopy in landscape format OPTIONS panel 
ORIENTATION 
— LANDSCAPE 
— PORTRAIT 
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HCOPy:PAGE:WIDTh? Query only Indicates the hardcopy width in cm. The width of a hardcopy depends on the 2.14 


HCOPy:PAGE:LENGth? 


HCOPy:SIZE 


HCOPy:PLOTs 


SYSTem:PRINt 
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Query only 


A4 


LETTer 


following settings: 

- HCOPy:DEVice:PRINter (selected printer) 
- HCOPy:PAGE:SCALe:X (X scaling) 

- HCOPy:DE Vice:RESolution (resolution) 


Indicates the hardcopy length in cm. The length of a hardcopy depends on the 


following settings: 

- HCOPy:DEVice:PRINter (selected printer) 
- HCOPy:PAGE:SCALe:Y (Y scaling) 

- HCOPy:DEVice:RESolution (resolution) 


Form feed for a screen copy in PostScript format 


— UPLimages are optimally positioned on format A4 
(21 cm * 29.6 cm). 

— UPL images are optimally positioned on format LETTER 
(21.6 cm * 27.9 cm). 


Number of UPL plots to be printed on a PostScript page. 


TRACe1 
TRACe2 
EQUualize 
ERRors 
DWEL! 
LiMLower 
LiMUpper 
LIST1 
LIST2 
TR1And2 
OFF 
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Printout of numerals in ASCII code (including X axis). 


— Printout of TRACe1. 

— Printout of TRACe2. 

— Printout of equalization values 
— Printout of values violating limits 
— Printout of timing values 

— Printout of lower limit values 
— Printout of upper limit values 
— X axis (eg sweep) 

— Zaxis (eg sweep) 

— Printout of both traces 

— Switched off 


OPTIONS panel 
Prn Width, 


2.14 
OPTIONS panel 
Prn Height 


2.14 

OPTIONS panel 
Paper Size 

— A4 

— LETTER 


2.14 
OPTIONS panel 
Plots/Page 


2.14.5 
OPTIONS panel 


— TRACE A 

— TRACE B 

— EQUALIZATN 
— LIM REPORT 
— DWELL 

— LIM LOWER 
— LIM UPPER 
— X AXIS 
>ZAXS 
—TRACE A+B 
— OFF 
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oa 


HCOPy[:|MMediate] Starts printout of the screen content HCOPy command 
via IEC/EEE bus, 
Without parameter Depending on command HCOP:DEST ... the current screen content is printed, RS-232 or 
plotted, or stored ina PCX or HPGL file or as a PostScript file, Universal 
In the case of JEC/IEEE-bus and RS-232 control, only the result window and Sequence 
REMOTE are printed. Controller UPL- 
A remedy is a HCOPY command with specified parameters which permits a B10 
hardcopy with preceding screen configuration to be printed. 


With setting 
HCOPy:DESTination PRINter 


One of the four parameters CNF, CF, NCNF or NCF can be added to the HCOP 
command for printing the screen content with a comment: 

CHF: Hardcopy with comment’, without form feed 

CF: Hardcopy with comment’, with form feed 

NCKF: Hardcopy without comment, without form feed 

NCF: Hardcopy without comment, with form feed 

Thus a specific screen configuration (3-panel, split-screen or full-screen display) 
can be output to the printer via IEC/EEE bus, RS-232 or through UPL-B10 
control. 

The desired screen configuration has to be selected before with command 
DISP:COMF ... (see end of section 3.10.6, Commands for Graphical Display of 
Results). 

The HCOP command with one of the 4 parameters switches the UPL from 
REMOTE to manual control, builds up the screen with the selected configuration, 
scans the screen content and starts the hardcopy. 

The next IEC/EEE-bus command switches the UPL back to the REMOTE 
mode. 


Program example: 


IECOUT 20,"HCOPy:DESTination PRINter" 

IECNREN:' Inhibits the LOCAL key . 

IECREN:'... releases key blocking. 

IECOUT 20,"DISP:CONF GAT": ' GEN, ANLR and FILTER panel 
IECOUT 20,"HCOP CF":' Triggers a hardcopy with comment 
: and form feed 

IECLLO:' Reactivates blocking of the LOCAL key. 


1078.2008.02 3.181 E-6 


UPL fEC/AEEE-Bus Commands: Printing and Plotting 


Fcommans | armen | | Meaning | Seton 


Cont'd Contd: HCOPy command 
HCOPy[:iMMediate} HCOPy:DESTination PRINter via IEC/IEEE bus, 
RS-232 or 
Universal 
Sequence 
Controller UPL- 
B10 


If a screen copy without comment is output (HCOP:ITEM:LAB:STAT OFF), 
the desired screen configuration ts first set with command 
DISP:CONF and then the HCOP command with parameter CONF is given. 


Program example: 


IECOUT 20,"HCOPy:DESTination PRINter" 

IECNREN:' Inhibits the LOCAL key ... 

IECREN:'... releases key blocking. 

IECOUT 20,"DISP:CONF GAT":' GEN, ANLR and FILTER panel 
IECOUT 20,"HCOP CONF":' Trigg. a hcopy without comment 
IECLLO:' Reactivates blocking of the LOCAL key. 


With setting 
HCOPy:DESTination PC File, filename’: 


The desired screen configuration has to be selected first with command 
DISP:CONF ... 
see end of section 3.10.6, Commands for Graphics Display of Results). 


The HCOP command with parameter CONF switches the UPL from REMOTE to 
manual control, builds up the screen with the selected configuration, scans the 
screen content and starts a hardcopy into the file. 

The next IEC/IEEE-bus command reset the UPL to the REMOTE mode. 


Program example: 


IECOUT 20,"HCOPy:DESTination PCXFile, 'filename'" 
IECNREN:' Inhibits the LOCAL key ... 

IECREN:'... releases key blocking 

IECOUT 20,"DISP:CONF GAT":' GEN, ANLR and FILTER panel 
IECOUT 20,"HCOP CONF":' Triggers a hardcopy without 
comment 

IECLLO:' Reactivates blocking of the LOCAL key. 
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fcommant | raat || Meaning | etion | 


Cont'd TITLe With settings 

HCOPy[:|MMediate] SUPPlement HCOPy:DESTination PRPS 
HCOPy:DESTination FIPS, 'filename.PS' 
HCOPy:DESTination FIEPs, 'filename.EPS' 


HCOPy command 
via IECAEEE bus, 
RS-232 or 
Universal 
Sequence 
Controller UPL- 
B10 


A comment* can be added to the PostScript plot as a TITLe or caption 
(SUPPlement). 


Thus a specific screen configuration (3-panel, split-screen or full-screen display) 
can be output to the PostScript printer or a PostScript file via IEC/IEEE bus, RS- 
232 or through UPL-B10 control. 

A selection can be made with command HCOPy:ITEM ALLIGRATITRAC 
whether the whole screen content (ALL), only traces and scales (GRAT) or only 
traces (TRAC) are output as PostScript plot or stored in a PostScript file. 

When a hardcopy of traces is to be made (HCOP:ITEM GRATITRAC) make 
sure that the screen configuration selected with 

DISP:CONF PISPIAPIGPIFPIDPIOP allows traces to be plotted. 

The HCOP command with one of the three parameters 

switches the UPL from the REMOTE to the manual contro! mode, 

builds up the selected configuration, 

scans the screen content and starts the hardcopy. 

The next IECAEEE-bus command resets the UPL to REMOTE. 


Program example: 


IECOUT 20,"HCOPy:DESTination FIPS, 'filename.Ps'" 
IECNREN:' Inhibits the LOCAL key ... 

IECREN:'... disables key blocking. 

IECOUT 20,"DISP:CONF GAT": ' GEN, ANLR and FILTER panel 
IECOUT 20,"HCOP TITL":' Triggers a hardcopy with a 
comment as a title 

IECLLO:' Reactivates blocking of the LOCAL key. 
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commas | ramet | | ean Stn 


Cont'd Contd: HCOPy command 
HCOPy{:iMMediate] With settings via IEC/IEEE bus, 
HCOPy:DESTination PRPS RS-232 or 
HCOPy:DESTination FIPS, 'filename.PS' Universal 
HCOPy:DESTination FIEPs, ‘filename.EPS' Sequence 
Controller UPL- 


B10 
If a screen copy without comment (HCOP:ITEM:LAB:STAT OFF) is output, 


the desired screen configuration is first set with command 
DISP:CONF and then the HCOP command with parameter COMF is triggered. 


Program example: 


IECOUT 20," HCOPy:DESTination FIPS, 'filename.PS' " 
IECNREN:' Inhibits the LOCAL key ... 

IECREN:'... disables key blocking. 

IECOUT 20, "DISP:CONF GAT":' GEN, ANLR and FILTER panel 
IECOUT 20, "HCOP CONF":' Trigg. a hcopy without comment 
IECLLO:' Reactivates blocking of the LOCAL key. 
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command | arate | fearing | etion | 


Cont'd CONFig | HCOPy command 


HCOPy/[:IMMediate] via IEC/EEE bus, 
1078.2008.02 3.185 E-6 


With settings 
HCOPy:DESTination PLOTter and 


HCOPy:DESTination PRHPg| RS-232 or 
HCOPy:DESTination HPGLfile, filename’: Universal 
Sequence 


The default parameter CONF triggers a hardcopy to a plotter, a HPGL-compatible 
printer or a HPGL file with preceding screen configuration. 

A comment cannot be output. 

In addition to the screen configuration selected with DISP:CONF ... a selection 
can be made with command HCOPy:!TEM ALLIGRATITRAC whether the total 
screen content (ALL), only traces with scales (GRAT) or only traces (TRAC) are 
plotted or transferred to the HPGL file. When traces are to be plotted 
(HCOP:ITEM GRATITRAC) make sure that a screen configuration allowing 
traces to be plotted has been selected with DISP: CONF PISPIAPIGPIFPIDPIOP. 


Controller UPL- 
B10 


The HCOP command with one of the three parameters switches the UPL from 
REMOTE control to manual control, builds up the screen with the selected 
configuration, 

scans the screen content and starts the hardcopy. 

The next IEC/IEEE-bus command resets the UPL to REMOTE control. 


Program example: 


IECOUT 20,"HCOPy:DESTination PLOTter" 

IECNREN:' Inhibits the LOCAL key ... 

IECREN:'... releases key blocking. 

IECOUT 20,"DISP:CONF GAT":' GEN, ANLR and FILTER panel 
IECOUT 20,"HCOP CONF":' Triggers a hardcopy 

IECLLO:' Reactivates blocking of the LOCAL key. 


Note: 
No further HCOP command may be given while a hardcopy is being executed 
(printed), since a command would abort the printout. 


UPL [ECHEEE-Bus Commands: Printing and Plotting 


HCOPy:WAIT Starts the printout (see above) No manual 
The next Basic command is not carried out before printing (with optimum speed) | control 
in the background is completed. 
HCOPy:ABORt Aborts the hardcopy. 2.14 
Key H COPY 
or CTRL F8 
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3.10.8 Setting and Display of Auxiliary Parameters 


3.10.8.1 lIEC/IEEE-Bus Address 


SYSTem:COMMunicate:GPIB:ADDRess <n> IECAEEE bus address of UPL 2.15.4 
0 to 31 OPTIONS panel 
UPL IECadr 


3.10.8.2 Switching the Beeper On/Off 


SYSTem:BEEPer:STATe ON — Beeper on 2.15.2 
OFF — Beeper off OPTIONS panel 
Beeper 
— ON 
— OFF 
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3.10.8.3 MACRO Operating 


SYSTem:PROGram:EXECute ‘filename’ 


IECNEEE-Bus Commands: Auxiliary Parameters 


By means of this command any BASIC program with the name <filename> 

(preferred file extension: *.BAS) can be loaded and started. After the program has} OPTIONS-Panel 
been quit, a 1-0 transition is generated in the RUN bit (#14) of the operation Exec Macro 
register. This is communicated to the controller via SRQ or serial poll so that it <filename> 

can fetch the measurement results. Data exchange between the external control 

program and the BASIC program can be performed via the measurement-result 

displays, the measurement-result buffers or the block data input/output by adding 

on the command SYST:PROG <n>{,<n>}. 

For a detailed example see 3.15.18 Call BASIC-Macro. 


Only in IEC/EEE-bus or RS232-remote-control mode can a BASIC macro be 
started with this command. A program supplied by the Universal Autorun Control 
UPD-K1 cannot start a BASIC macro. 


SYSTem:PROGram[:DATA] <n>{,<n>} 


SYSTem:PROGram:POINts? <n> 
0... 1024 


Query only 
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Up to 1024 various floating-point values can be transferred to the external control | No manual 
program from a BASIC macro. To do this, the values are written to the block contol 
buffer by the BASIC macro and then read by the externa! contro! program. 

For a detailed example see 3.15.18 Call BASIC-Macro 


Number of the available block-data values written to the block buffer by the No manual 
BASIC macro. control 
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3.10.8.4 Transfer of Settings 


“ _ iii. ae 


SYSTem:PARameter:LINK <n>*) Permits transfer of settings in the generator or analyzer to another signal or 2.15.7 
0 to 2047 measurement function or to another instrument. OPTIONS panel 
Param. Link 


Beispiel: Funktion von do, d3, d9 und d10 ist gewUinscht 
Datenbit Datenwort: 11000001001 

Wertigkeit = 1+8+512+1024 = 1545 
Wertigkeit n=1545 


| = Beim Wechsel der Signalfunktion werden die Funktionseinstellungen mitgenommen. 
Beim Wechsel des Generatorinstuments wird die Output-Konfiguration mitgenommen. 
| Beim Wechsel des Gen.-Instruments werden die Funktionen und deren Einstellungen mitgenommen. 
Beim Wechsel der Mef3funktion werden die Funktionseinstellungen mitgenommen. 
Beim Wechsel des Analysatorinstruments wird die Input-Konfiguration mitgenommen. 
Beim Wechsel des Analysatorinstruments werden die START COND-Einstellungen mitgenommen. 
| Beim Wechsel des Analysatorinstruments werden die INPUT DISP-Einstellungen mitgenommen. 
| Beim Wechsel des Analysatorinstruments werden die FREQ/PHASE-Einstellungen mitgenommen. 
nicht belegt 
Beim Wechsel des Anl.-Instruments werden die Funktionen und deren Einstellungen mitgenommen. 
Beim Wechsel der Signalfunktion wird die geeignete Mefunktion eingestellt. 
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The parameters to be set in this section apply to a screen printout on a plotter with COM2 interface selected. 


(HCOP:DEST PLOT mit HCOP:PLP COM2). 


SYSTem:COMMunicate:SERial2:FEED:BAUD 


SYSTem:COMMunicate:SERial2:FEED:PARity|:TYPE] 


SYSTem:COMMunicate:SERial2:FEED:BITS 


SYSTem:COMMunicate:GTL 


Transmission speed in baud (bits/s) 
(default setting: 9600) 


Parity check 

— Parity check off 

— Check for even parity (default setting) 
— Check for odd parity 


SYSTem:COMMunicate:SERial2:FEED:SBITs 
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Number of data bits (default setting: 7) 


Return to manual operation. 


This command is only required in case of remote control via RS-232. 


Number of stop bits (default setting: 1) 


2.15.1 
OPTIONS panel 
Baud Rate 

— 2400 Baud 
— 3600 Baud 
— 4800 Baud 
— 9600 Baud 
— 19200 Baud 
— 38400 Baud 
— 56000 Baud 


2.15.1 
OPTIONS panel 
Parity 

— NONE 

— EVEN 

— ODD 


2.15.1 
OPTIONS panel 
Data Bits 

27 

> 8 


LOCAL 
keystroke 


2.15.1 
OPTIONS pane! 
Stop Bits 

1 

22 
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SYSTem:COMMunicate:SERial2:CONTrol Type of synchronization 2.15.1 
RTS — Hardware handshake via RTS and CTS line (default setting) OPTIONS panel 
XON — Software handshake Handshake 
+ RTS/CTS 
— XON/XOFF 


3.10.8.6 Keyboard Settings 


a sa 


SYSTem:KEY:RRATe <nu> Repetition rate of UPL and AT keyboard 2.15.3 
0 to 50 Hz OPTIONS panel 


Reptn Rate 


SYSTem:KEY:ADELay <nu> Response delay of UPL and AT keyboard 215.3 
0.25 to1.0s OPTIONS panel 


Rep Delay 
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3.10.8.7 Display Settings 


Command Parameter 


DISPlay:MODE INTern — Display on internal LCD 2.155 
COLBoth — Additional display on external colour monitor OPTIONS panel 
BWBoth — Additional display on external monochrome monitor Extrn Disp 
AUTO — Additional display on external VGA monitor; the display mode (colour or — INTERN ONLY 
monochrome) is adapted to the built-in LCD. The display is thus optimized for | — BOTH COLOR 
the built-in LCD so that the contrast quality will not be affected. — BOTH B/W 
— BOTH AUTO 


DISPlay: ANNotation|:ALL]} — Display of measurement results and status 2.15.5 
— Result and status display cleared (FFT, sweep and IEC/IEEE-bus operation OPTIONS panel 
speeded up). Meas Disp 
— ON 
— OFF 
Ext. Keyboard: 
CTRL D 


DISPlay:AC Tualize This command may be called from Universal Autorun Control UPD-K1 or via the | No manual 
JEC/IEEE bus or by means of RS232 remote control. control 
— Updates the graphics panel and repeats the update every time commands are 
output which change the graphics display in the UPL, 
eg DISPlay[:WINDow]:TRACef]:X [:SCALe]:AUTO ON. 
— The graphics pane! is not updated not even after commands changing the 
graphics display in the UPL. 


Note: 

To enhance speed, itis best to turn off the graphic when the remote-contro! 
mode is selected. Graphics should only be activated when traces are to be 
displayed. 
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— _ a. rec 


SYSTem: DISPlay:READing: RATE Presetting for manual control. 2.15.5 
Determines the rate for the output of measured values in the result windows. The | OPTIONS panel 
setting is only effective in the continuous measurement mode. In the case of Read Rate 
sweeps and triggered measurements as well as with all measurements via — MAX SPEED 
IEC/IEEE bus, results are always output at maximum speed. = 6/s 

MAXSpeed — Max. output speed > 3/s 
FSTSpeed — 6 results/second > 1/s 
MEDSpeed — 3 results/second 

SLWSpeed — 1 result/second 


SYSTem: D/SPlay: READing:RESolution Presetting for manual control. 2.15.5 
Sets the number of decimal digits for the display of measured values in the result | OPTIONS panel 
windows. With measurements via IEC/IEEE bus results are always displayed Read Resol 
with maximum resolution. 
Decimal digits for the 6 result windows are specified by 6 numbers between 0 
and 6 (higher numbers are interpreted as 6). 
0: Automatic display of decimal digits 
1to6: 1 to 6 decimal digits 


Each number is assigned to a result window: 


Function Input peak Frequency 


CH1 Window i Window 3] | Window 5 


CH2 | Window q | Window 4] | Window 6 


SYSTem:DISPlay:READing:RESolution 112244 
| \| || L window 6 
Window 5 


| Window 4 
—— Window 3 
—— Window 2 


Window 1 


Leading zeros may be omitted so that for <n> = 34, for example, the result in 
window 6 is displayed with 4 decimal digits, the result in window 5 with 3 and the 
results in windows 1 to 4 without any decimal digits at all. 
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Command Parameter 


SYSTem:DISPlay:TRACe[]:_ LOAD MANual — For each scan of a trace group (to be selected with the subsequent command } 2.15.5.4 
SYST:DISP:TRAC[1I2]:SEL <n>) a colour and the line pattern can OPTIONS panel 
be selected for the display. Scan conf 

DEFault — Automatic assignment of colour and line pattern to max. 17 scans for Trace A | — MANUAL 
and Trace B. All scans of Trace A are green, those of Trace B yellow with thin} > DEFAULT 
continuous lines. — AUTO COLOR 
ACOLor — Automatic assignment of colour to 17 scans for Trace A and Trace B. — AUTO LINE 
ALINe — Automatic assignment of line pattern to 17 scans of Trace A and Trace B. 


SYSTem:DISPlay:TRACe[1|2]:SELect Scan number of trace group to which a colour or line pattern is to be assigned | 2.15.5.4 
with the two subsequent commands SYST:DISP:TRAC[112]:COL and OPTIONS panel 
SYST:DISP:TRAC[1!2]:LINE for screen display. Seannr.(A) 
Scannr.(B) 


SYSTem:DISPlay:TRACe[1!2]:COLor Assignment of colour to the scan number specified with command 2.15.5.4 
SYST:DISP:TRAC(112]:SEL <n> when colour display is selected. OPTIONS panel 
Color (A) / (B) 
— GREEN 
— YELLOW 
— BLUE 
— CYAN 
Shades of grey with monochrome display selected. — MAGENTA 
— WHITE 
Newly assigned colours are only visible on the screen after the LOCAL mode has 
been restored. — BLACK 
— DARK GRAY 
— LIGHT GRAY 
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SYSTem:DISPlay:TRACe[112]:LINE 
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SSOLid 
sD 
SP 


3.195 


Line patterns for the scan number specified with command 2.15.5.4 
SYST:DISP: TRAC{[112]:SEL <n>. OPTIONS panel 
— thin continuous line Line (A) / (B) 

— dashed line 

— dotted fine 

— dash-dot fine 

— three-times-wide continuous line 

— dashed line 

— dotted line 

— dash-dot line 


The newly assigned line pattern is only visible on the screen after the LOCAL 
mode has been restored. 
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3.10.8.8 Version Display 


Command 


SYSTem:SOFTware: VERSion? 


SYSTem:AHARadware:VERSion? 
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Parameter 


SOFTware 
SETUp 


Query only 


Query: 

SYST:SOFT: VERS? 
SOFT 

SYST:SOFT: VERS? 
SETU 

The response is the 
number of a version 
(eg 3.05). 


ABOard 
ACODe 


Query only 


Query: 
SYST:AHAR:VERS? 
ABO 

SYST:AHAR: VERS? 
ACOD 

The response is either 
the number of a 
version (eg 0.01) or 
-NA- (Not Available) if 
the board is not 
installed. 
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~— Version number of UPL software 
— Version number of setup 


— Version number of analog board 
— Version number of generator source impedance with the 
BAL output selected: 
Query reply 0.00: generator source impedance 200 Q 
(standard value) 

0.01: generator source impedance 150 Q with the 
standard generator source impedance changed 
from 200 Q to 150 Q using the Modification Analog 
Generator UPL-U3 (Order No. 1078.4900.02) 


2.15.7 
OPTIONS panel 
VERSIONS 
Software 

Setup 


2.15.7 
OPTIONS panel 
VERSIONS 
Anlg Board code 
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SYSTem:DHARdware:VERSion? CPUboard — CPU board 3.86 | 4.86 (386-CPU, 486-CPU) 

DBOard — Version number of digital board OPTIONS panel 
VERSIONS 

Query only CPU board 
Digl. Board 

Query: 

SYST:DHAR:VERS? 

CPU 

SYST:DHAR:VERS? 

DBO 

The response is the 

number of a version 

(eg 0.05). 


SYSTem:OPTions:VERSion? ; Version number of options 2.15.7 
LDG — Low Distortion Generator (UPL-B1) 2.6.6 
REMOte B4 — Remote Control (UPL-B4) OPTIONS panel 
DAUDio B2 — Digital Audio 1/0 (UPL-B2) OPTIONS 
SPEaker BS — Audio Monitor (UPL-B5) B1 Low Dist 


DAPRotocol B21 — Digital Audio Protocol (UPL-B21) B4 Rem Ctrl 

DAJlitter B22 — Jitter and Interface Test (UPL-B22) B2 DigAudio 

SQCOntrol B10 — Universal Sequence Controller (UPL-B10) B5 Speaker 
B33 — Line measurement to ITU-T33 (UPL-B33) B21 DA Prot 
B6 — Extended analyzer functions (UPL-B6) B22 DA Jitt 

B10 Seq Ctrl 

The response is either ITU-T 033 

the number of an B6 Coher 

option (eg 0.01), INST 

or -NA- (Not Available) 

if the board or option 

are not installed. 
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3.10.8.9 Calibration 


CALibrate:LDG:AUTO 


CALibrate:ZERO:AUTO 


CALibrate:JITTer:AUTO 


CALibrate 
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— No calibration of low-distortion generator 
— Triggers an automatic calibration of the low-distortion generator. This should 
be after one hour of operation at the earliest. 


— No offset calibration 
— Offset calibration cyclic and after a change of analyzer/instrument. 
— Manual triggering of offset calibration; then reset to ON 


2.15.6 
OPTIONS panel 
CALIBR. GEN 
LDG Auto 

— OFF 

— ONCE 


2.15.6 
OPTIONS panel 
CALIBR. ANL 
Zero Auto 

— OFF 

— ON 

— ONCE 
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— No calibration of digital Phase to Ref measurement. 
— Manual triggering of automatic calibration of digital 
Phase to Ref measurement; then reset to OFF. 


2.15.6 
OPTIONS panel 
CALIBR. DIG 
PhaseToRef 

— OFF 

— ONCE 


— No offset calibration. 
Equivalent to CALibrate:ZERO:AUTO OFF. 

— Offset calibration cyclic and after a change of analyzer/instrument. 
Equivalent to CALibrate:ZERO:AUTO ON. 

— Manual triggering of offset calibration; then reset to AUTO. 
Equivalent to CALibrate:ZERO:AUTO ONCE. 

— Automatic calibration of low-distortion generator. This should be after one 
hour of operation at the earliest. 
Equivalent to CALibrate LDG:AUTO ONCE. 
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3.10.8.10 Loading Speed for Setups and Analyzer Measurement Functions 


vv [7 ee 


SYSTem:LSPeed Speed for loading setups and analyzer measurement functions 
— Loading setups and analyzer functions can be speeded up while 

FAST is active. 

(considerably faster than SLOW), given the following 

minor restrictions: 

e During loading of setups and changing analyzer functions the 
graphics system is not initialized, IEC/IEEE-bus commands for the 
graphics systems have no effect and are rejected with an error 
message. K1 commands UPLGTLU und UPLGTLG 
cannot be used for graphic display (see 
section 3.16.4.3, Basic Extensions). 

e When analyzer measurement functions are changed, the currently set 
function is not stored, ie 
after switching back to the previously set function, the parameters 
of the slower mode (SYST:LSP SLOW) will be set. 

¢ When an *RST is performed, the output of measurement results 
is suppressed so as if the command DISP:ANN OFF were 
output. When the IEC/JEEE-bus is quit, 

(LOCAL key or IEC/IEEE-bus command GTL) the slower load 
mode is set without the above-mentioned restrictions. 


No manual 
operation 


— without restrictions, therefore slower than FAST 
(default setting). 
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3.10.9 Commands for Data Output 


SENSe[1]:DATA1|2? Query only Depen | Returns the measured value of the 1st analyzer for RMS, RMSS, PEAK, QPE, | 3.15.8 

ding on| DC, THD, THDN, MDIST, DFD and WAF functions. No manual 
FUNC | DATA1 selects input channel 1 control 
DATA2 selects input channel 2. Result display 


SENSe2:DATA1|2? Query only Returns the measured value of the 2nd analyzer (peak voltage meter). 3.15.8 
DATA‘ selects input channel 1 No manual 
DATA2 selects input channel! 2. control 


Result display 


SENSe3:DATA1|2? 


Query only Returns the measured value of 3rd analyzer (frequency counter). 
DATA‘ selects input channel 1 


DATA2 selects input channel 2. 


2.15.8 
No manual 
control 

Result display 


SENSe4:DATA? 


Query only Returns the measured value of the 4th analyzer (phase meter). 3.15.8 
No manual 
control 


Result display 


Write access to the measurement-result buffers is also possible with Universal Autorun Control (UPD-K1) or remote control] (IEC/IEEE bus interface). 
This is of particular interest for operation with BASIC macros: 

e The measurement results calculated by a BASIC macro can be displayed in the usual measurement-result window. 

e Any floating-point parameters and measurement results may be exchanged between the BASIC macro and the controller via the measurement-result buffers. 
For a detailed example see 3.15.18 Call BASIC-Macro. 
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3.10.10 Commands for Input/Output of Block Data 


La. DE. ae 


Command 


FORMat[:DATA] 


SENSe{1]:LIST: FREQuency 
SOURce:LIST:FRE Quency 


SENSe[1]:LIST: FRE Quency:POINts? 
SOURce:LIST:FREQuency:POINts? 


SOURce:LIST: VOL Tage 


SOURce:LIST: VOL Tage:POINts? 


SOURce:LIST: ONTime 


SOURCce:LIST: ONTime:POINts? 


SOURce:LIST:/NTerval 
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— Determines the numeric format for block data only. Output of numbers with 
sign, point and possibly exponent (default). 

—» Determines the numeric format for block data only. Output in binary form. 
This setting is not stored in the setup and set to ASCII each time the UPL is 
switched on. 


<n>{,<n>} 
<n>{,<n>} 


These two commands are identical and specify the block data for a frequency 
sweep or frequencies for a sequence of measurements. When limit or 
equalization curves are specified, the frequencies are to be sorted in ascending 
or descending order. 


<n> 
0 to 1023 
Query only 


<n>{,<n>} 


The two commands are identical and return the number of currently available 
block data for the frequency axis. 


Specifies the block data for a voltage sweep or the output voltage for a sequence 
of measurements. 


<n> 
0 to 1023 
Query only 


<n>{,<n>} 


Returns the number of currently available block data for the voltage axis. 


Specifies the block data for a sweep of the on-time and off-time ratio of the burst 
signal or of a sequence of measurements. 


<n> 
0 to 1023 
Query only 


Returns the number of currently available block data for the on-time axis. 


<n>{,<n>} 
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Specifies the block data for a sweep of the on-time to off-time ratio of the burst 
signal or a sequence of measurements. 


29.1.2 
No manual 
control 


2.9.1.3 
No manual 
control 


2.9.1.3 
No manual 
control 


2.9.1.3 
No manual 
control 


2.9.1.3 
No manual 
control 


2.9.1.3 
No manual 
control 


2.9.1.3 
No manual 
control 


2.9.1.3 
No manual 
control 
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Command 


SOURce:LIST:/NTerva/:POINts? 


Parameter 


<n> 
0 to 1023 
Query only 


P 


/EC/EEE-Bus Commands: Block Data Input/Output 


Returns the number of currently available block data for the interval axis. 


2.9.1.3 
No manual 
control 


SOURce:LIST:DWEL! 


<n>{,<n>} 


Specifies the block data for the dwell time of a sweep or a measurement 
sequence. 


2.9.1.3 
No manual 
control 


SOURce:LIST:DWEL!:POINts? 


SOURce:LIST:DWELI:CONTrol[:DATA] 


SOURce:LIST:DWEL!:CONTrol:POINts? 


SOURce:VOLTage:EQUalize[:DATA] 


SOURce:VOL Tage:EQuUalize:POINts? 


SOURce:EQUalize:CONTrol[:DATA] 


SOURce:EQuUalize:CONTrol:POINts? 
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<n> 
0 to 1023 
Query only 


<n>{,<n>} 


Returns the number of currently available block data for the dwell time. 


2.9.1.3 
No manual 
control 


X axis for the dwell time. 


2.9.1.3 
No manual 
control 


<n> 
0 to 1023 
Query only 


Returns the number of currently available block data for the dwell time. 


2.9.1.3 
No manual 
control 


<n>{,<n>} 


Specifies the block data for the voltage axis of the equalization curve. 


2.9.1.3 
No manual 
control 


<n> 
0 to 1023 
Query only 


Returns the number of currently available block data for the voltage 
equalization list. 


<n>{,<n>} 


Specifies the block data for the frequency axis of the equalization curve. 


2.9.1.3 
No manual 
control 


2.9.1.3 
No manual 
control 


<n> 
0 to 1023 
Query only 


3.203 


Returns the number of currently available block data for the frequency axis of the 
equalization curve. 


29.1.3 
No manual 
control 
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CALCulate:LIMit:UPPer[:DATA] 


CALCulate:LIMit:UPPer:TRACe 


CALCulate:LIMit:UPPer:POINts? 


CALCulate:LIMit:UPPer:CONTrol[:DATA] 


CALCulate:LIMit:UPPer:C ONTrol:POINts? 


CALCulate:LIMit:LOWer[:DATA] 


CALCulate:LIMit:_LOWer:TRACe 


CALCulate:LIMit:LOWer:POINts? 


CALCulate:LIMit:_LOWer:CONTrol[:DATA] 
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Specifies the block data for the Y axis of the upper limit curve. 


<n>{,<n>} 


Returns the block data for the y axis of the upper limit trace interpolated along the 
x axis. The command trac:points? list1 gives the number of x values, 
which were used for interpolation. It is the same as the number of interpolated 

y values for the upper limit trace. 


2.9.1.3 
No manual 
control 


2.9.1.3 
Keine 
Handbedienung 


<n> 
0 to 1023 
Query only 


<n>{,<n>} 


Returns the number of currently available block data for the Y axis of the upper 
limit curve. 


2.9.1.3 
No manual 
control 


Specifies the block data for the X axis of the limit curves 


<n> 
0 to 1023 
Query only 


Returns the number of currently available block data for the X axis of the limit 
curves, 


2.9.1.3 
No manual 
control 


2.9.1.3 
No manual 
control 


<n>{,<n>} 


Specifies the block data for the Y axis of the lower limit curve. 


<n>{,<n>} 


Returns the block data for the y axis of the lower fimit trace interpolated along the 
x axis. The command trac:points? list1 gives the number of x values, 
which were used for interpolation. It is the same as the number of interpolated y 
values for the lower Jimit trace. 


<n> 
0 to 1023 
Query only 


<n>{,<n>} 
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Returns the number of currently available block data for the Y axis of the lower 
limit curve. 


2.9.1.3 
No manual 
control 


2.9.1.3 
Keine 
Handbedienung 


2.9.1.3 
No manual 
control 


Specifies the block data for the X axis of the limit curves. 


2.9.1.3 
No manual 
control 
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Command 


CALCulate:LIMit:LOWer:CONTrol:POINts? 


CALCulate:LIMit:FAIL? 


CALCulate:LIMit: REPort[:DATA]? 


CALCulate:LIMit:REPort:POINts? 


TRACe[:DATA] 


<n> 
Query only 


¢ 
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a i. ee 


Returns the number of currently available block data for the X axis of the limit 
curves. 


Query only 


<n>(,<n>}Query only 


Returns ON if Lim Upper values are exceeded or Lim Lower values are not 
attained, otherwise OFF. 


2.9.1.3 
No manual 
control 


2.9.1.3 
No manual 
control 


Returns the block data of limit violations. Corresponds to the contents of a Limt 
Report file as described in section 2.9.1.2 Loading and Storing of Series of 
Measured Values and Block/List Data 


<n> 
0 to 1023 
Query only 


TRACe1, <n>{,<n>} 
Query: 
TRACe? TRACe1 


TRACe:POINts? 


TRACe[:DATA] 
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TRACe!1 

Query only 

Query: 

TRAC:POIN? TRAC1 
Query reply <n> = 

0 to 1023 


2.9.1.3 
No manual 
control 


Returns the number of currently available block data of limit violations. 


Specifies the block data of the first measurement sequence (Y1 axis). 


2.9.1.3 
No manual 
control 


2.9.1.3 
No manual 
contro} 


Returns the number of currently available block data of the first measurement 
sequence (Y1 axis). 


TRACez2, <n>{,<n>} 
Query: 
TRACe? TRACe2 


3.205 


2.9.1.3 
No manual 
control 


Specifies the block data of the second measurement sequence (Y2 axis). 


2.9.1.3 
No manual 
control 
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Command Parameter Basic 
unit 


TRACe:POINts? 


TRACez2, 

Query only 

Query: 

TRAC:POIN? TRAC2 
Query reply <n> = 

0 to 1023 

Query only 


Returns the number of the currently available block data of the second 
measurement sequence (Y2 axis). 


TRACe[:DATA] 


TRACe:POINts? 


LIST1, <n>{,<n>} 
Query: 
TRACe? LIST1 


2.9.1.3 
No manual 
control 


Specifies the block data of the first sweep list (X axis). 


LIST1 <n> 

Query only 

Query: 
TRAC:POIN? LIST1 
Query reply <n> = 

0 to 1023 

Query only 


Returns the number of the currently available block data of the first 
sweep list (X axis). 


TRACe[:DATA] 


TRACe:POINts? 


TRACe[:DATA] 
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LIST2, <n>{,<n>} 
Query: 
TRACe? LIST2 


Specifies the block data of the second (convoluted, nested) sweep list (Z axis). 


LIST2 

Query only 

Query: 
TRAC:POIN? LIST2 
Query reply <n> = 

0 to 1023 


Returns the number of the currently available block data of the second 
(convoluted, nested) sweep list (Z axis). 


REFerence1,<n>{,<n> 


} 
Query: 
TRACe? REF1 


3.206 


Loads the running reference values for the Y axis. 


2.9.1.3 
No manual 
control 


2.9.1.3 
No manual 
control 


2.9.1.3 
No manual 
control 


2.9.1.3 
No manual 
control 


2.9.1.3 
No manual 
control 
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Command 


TRACe:POINts? 


TRACe[:DATA], 


TRACe:POINts? 
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Parameter 


REFerence1 

Query only 

Query: 
TRAC:POIN? REF1 
Query reply <n>= 

0 to 1023 


Returns the number of the currently available block data for the Y axis of trace A. | 2.9.1.3 
No manual 
control 


TRACe[:DATA], 


TRACe:POINts? 


REFerence2,<n>{,<n> 
} 

Query: 

TRACe? REF2 


Loads the running reference values for the Y axis of trace B 2.9.1.3 
No manual 
control 


REFerence2 

Query only 

Query: 
TRAC:POIN? REF2 
Query reply <n>= 

0 to 1023 


CREFerence1,<n>{,<n 
>} 

Query: 

TRACe? CREF1 


CREFerence 1 

Query only 

Query: 

TRAC:POIN? CREF 1 
Query reply <n> = 

0 to 1023 


Returns the number of the currently available block data for the Y axis of 2.9.1.3 
trace B. No manual 
control 


Loads the running reference values for the X axis of trace A. 2.9.1.3 
No manual 
control 


Returns the number of the currently available block data for the X axis of 2:9:1:3 
trace A. No manual 
control 


TRACe[:DATA] 
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CREFerence2,<n>{,<n 
>} 

Query: 

TRACe? CREF2 


3.207 


Loads the running reference values for the X axis of trace B 2.9.1.3 
No manual 
control 


UPL IEC/EEE-Bus Commands: Block Data Input/Output 


a... _ i... eis 


2.9.1.3 
No manual 
control 


TRACe:POINts? CREFerence2 Returns the number of the currently available block data for the X axis of 


Query only trace B. 
Query: 

TRAC:POIN? CREF2 

Query reply <n> = 

0 to 1023 


1) Depending on DISPlay: TRACe:FEED and (with SENSe1:DATA) of SENSe1:FUNCtion 
2) Depending on sweep selected for generator and analyzer. 
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IECAEEE-Bus Commands: Status and Error Queries 


3.10.11 Commands for Status and Error Queries 


STATus:PRESet 


STATus:OPERation:COND? 


STATus:OPERation[:EVENt]? 


STATus:OPERation:ENABle 


STATus:OPERation:P TRansition 
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Parameter 


Resets the Enable registers of the OPERation, QUEStionable and 
XQUEstionable registers to 0. See 3.7.5 Resetting the Status Reporting 
Systems. 


Query only 


No manual 
control 


Outputs the contents of the CONDition register as a decimal number (current 
value of Operating Status of UPL). For the weighting of the individual bits see 
3.7.3.4 STATus:OPERation Register 

Reading out does not clear the register. 


3.7.3.4 
No manual 
control 


Query only 


<n> 
90100100 


7 d6 d5 d4 d3 d2 d1 dO 


Example: 
d2 and d5 set: 
<n> = 36 (4 + 32) 


Outputs the content of the EVENt register as a decimal number. A bit set in the 
EVENt register indicates a change of the corresponding bit in the CONDition 
register. The entry in the PTRansition and NTRansition registers determines 
whether a bit transition from 0 to 1 or from 1 to 0 causes an entry in the EVENt 
register. 

Reading out clears the register! 


Sets the ENABIe mask which validates a bit in the EVENt register. 

Example: When d5 is set in the ENABle mask, the “Waiting for Trigger” event is 
set in the EVENt register provided the bit has changed. 

Dafault setting: every bit reset (0) 
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3.7.3.4 
No manual 
control 


3.7.3.4 
No manual 
control 


{f a bit is setin the PTRansition register, the transition from 0 to 1 of the 
corresponding bit in the CONDition register causes 1 to be entered in the 
corresponding bit of the EVENt register provided the corresponding bit in the 
ENABie mask is set. 

Default setting: every bit reset (65535 or OXFFFF) 


3.7.3.4 
No manual 
control 


UPL 


Command Parameter 


STATus:OPERation:NTRansition 


lIEC/EEE-Bus Commands: Status and Error Queries 


If a bitis set in the NTRansition register, a transition from 1 to 0 of the 
corresponding bit in the CONDition register causes 1 to be entered in the 
corresponding bit of the EVENt register provided the corresponding bit in the 
ENABle mask is set. 

Default setting: every bit reset (65535 or OxFFFF) 


No manual 
control 


STATus:QUEStionable:COND? Query only 


STATus:QUEStionable[:EVENt]? Query only 


STATus:QUEStionable: ENABle 


STATus:QUEStionable: PTRansition 


Outputs the status of the CONDition register (current value of Questionable 
Status of UPL) as a decimal number. For the weighting of the individual bits see 
3.7.3.5 STATus:QUEStionable Register. 

Reading out does not clear the register. 


Outputs the contents of the EVENt register as a decimal number. A bit set in the 
EVENt register indicates a change of the corresponding bit in the CONDition 
register. The entry in the PTRansition and NTRansition registers determines 
whether a bit transition from 0 to 1 or from 1 to 0 causes an entry in the EVENt 
register. 

Reading out clears the register! 


See above. 


See above. 


STATus:QUEStionable: NTRansition 


See above. 


3.7.3.5 
No manual 
control 


3.7.3.5 
No manual 
contro! 


3.7.3.5 
No manual 
control 


3.7.3:5 
No manual 
control 


3.7.3:5 
No manual 
contol 


STATus:XQUEstionable:COND? Query only 
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Outputs the content of the CONDition register as a decimal number (current 
value of XQuestionable Status of UPL). For the weighting of individual bits see 
3.7.3.6 STATus:XQUEStionable Register. 

Reading out does not clear the register. 


3.7.3.6 
No manual 
control 
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_ | ene io 


STATus:XQUEstionable[:EVENt]? Query only See above. 3.7.3.6 
No manual 
control 


STATus:XQUEstionable: ENABle See above. 3.7.36 
No manual 
control 


STATus:XQUEstionable: PTRansition See above. 3.7.3.6 
No manual 
control 


STATus:XQUEStionable: NTRansition See above. 3.7.3.6 


No manual 
contol 


SYSTem:VERSion? Query only Returns the number of the associated SCPI version by specifying the year with | 2.15.7 
decimal point and one decimal digit. No manual 
control 


SYSTem:ERRor? Query only Returns the last error message out of the error message queue. Error messages | 3.3.2 
consist of a number followed by text. Negative error numbers are SCPI-defined, | No manual 
positive numbers are device-specific. If no error occurred, the output is 0, "No control 
error" 

If the queue gets too long, the error message: 
-350, “Queue overflow" is output. 
With *CLS and upon power-on of the device, all error messages are cleared. 


SYSTem:COMMunication:GTL Return to manual operation. LACAL 
This command is only required in the case of remote-control via the RS-232 keystroke 
interface but can also be used for IECAEEE-bus operation and Universal 
Sequence Controller UPL-B10. 
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3.10.12 Commands for Synchronization 


Command Parameter 


INITiate:CONTinuous 


IEC/NEEE-Bus Commands: Synchronization 


— Presetting of continuous measurement. 
— Presetting of a single measurement which is triggered with START key 
INITiate[:|MMediate] (see next command)! SINGLE key 


INITiate[:IMMediate] 


Command Parameter 


INITiate:FORCe 


SINGIe 


STOP 


CONTinuous 
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Starts a single measurement. Command INITiate:CONTinuous ON|OFF 2.11 
determines whether it is a continuous or a single measurement (see previous START key 
command). SINGLE key 
The two INITiate commands simulate the function of the START or SINGLE key. 

The following commands are to be entered: 

START key: INITiate: CONTinuous ON, INITiate[:\MMediate] 

SINGLE key: INITiate:CONTinuous OFF, _ INITiate[:!MMediate] 


— e Ameasurement in progress is immediately aborted. 2.11 
e Trailing pointer, average and peak values are reset. — Taste START 
e A new continuous measurement is started. — Taste SINGLE 
(identical with command "INIT: CONT ON") — STOP function 
— * A measurement in progress is immediately aborted. of toggel key 
e Anew measurement is started. STOP/CONT 
(identical with command INIT:CONT OFF) — CONT function 
— An ongoing measurement is stopped as if the STOP/CONT key was pressed of toggel key 
during the measurement. STOP/CONT 
(identical with command ABOCRt ). 
The measurement is continued with INIT:;FORC CONT. 
— e Anew continuous measurement is started. 
° Trailing pointer, average and peak values are not reset. 


This is only effective if the measurement was interrupted with INIT:FORC STOP 


or ABOR or if the measurement was started with INIT:;FORC SING or 
INIT:CONT OFF and completed. 
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UPL IEC/EEE-Bus Commands: Synchronization 


INITiate:NEXT <n> Has the same effect as turning the spinwheel by <n> steps or pressing the cursor] 2.11 
keys (n=1 or n= —1). Makes the next step in the case of a manual sweep or Spinwheel 
moves the graphics cursor provided the graphics panel is active. 
Stops a measurement as if the STOP/CONT key were actuated during an 2.11 
ongoing measurement. With the command {NIT:CONT ON the measurement is | STOP/CONT key 
resumed. 


3.10.13 Settings without Corresponding IEC/IEEE-Bus Command 


e Setting the contrast for UPL monochrome display 
e Selection of remote control in the OPTIONS panel with remote via IEC/COM2 
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UPL 


3.11 


List of Commands 


Alphabetical List of IEC/IEEE-Bus Commands 


ARM:FREQuency:STARt 
ARM:FREQuency:STOP 


ARM:LEVel:MIN 


ARM:VOLTage:STARt 


ARM:VOLTage:STOP 


CALCulate:EQUalize:FEED 


CALCulate:EQuUalize:INVert 


CALCulate:EQUalize:NORMfreq 


CALCulate:LIMit:FAIL? 


CALCulate:LIMit:LOWer:CONTrol:POINts? 


CALCulate:LIMit:LOWer:CONTrol[:DATA] 


CALCulate:LIMit:_LOWer:POINts? 
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<nu> 
Value range determined by 
instrument or function 


<nu> 
Analog instruments 
10 mV to 1000 V 
Digital instrument 
1pFS to 1.0 FS 


<nu> 
Analog instruments 
10 mV to 1000 V 
Digital instrument 

1 mFS to 1.0 FS 


TRACe!1 
TRACe2 


<n> 
Query only 


<n> 
Query only 


<n>{,<n>} 


<n> 
0 to 1023 
Query only 


2.11 
Taste 
STOP/CONT 


2.6.4 
ANLR-Panel 
Start | Stop 


2.6.4 
ANLR-Panel 
Min VOLT 


2.6.4 
ANLR-Panel 
Start | Stop 


2.9.1.2 
FILE-Panel 
Volt Source 
— TRACE A 
— TRACE B 


2.9.1.2 
FILE-Panel 
Invert 1/n 
> ON 

— OFF 


2.9.1.2 
FILE-Panel 
Norm Freq 


2.10.7 
keine 
Handbedienung 


2.9.1.3 
No manual 
control 


23.13 
No manual 
control 


2.9.1.3 
No manual 
control 
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Alphabetical List of Commands 


UPL 


Command Parameter | Section —_| 


CALCulate:LIMit:LOWer:STATe 


CALCulate:LIMit:_LOWer:TRACe 


CALCulate:LIMit:_LOWer:VALue 


CALCulate:LIMit:LOWer[:DATA] 


CALCulate:LIMit:ON 


CALCulate:LIMit:REPort:POINts? 


CALCulate:LIMit:REPort[:DATA]? 


CALCulate:LIMit:UPPer:CONTrol:POINts? 


CALCulate:|IMit:UPPer:CONTrol[:DATA] 


CALCulate:LIMit:UPPer:POINts? 


CALCulate:LIMit:UPPer:STATe 


CALCulate:LIMit:UPPer:TRACe 
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<n>{,<n>} 


<n>{,<n>} 


TRACe1 
TRACe2 
TR1And2 


<n> 
0 to 1023 
Query only 


<n>{,<n>} 
Query only 


<n> 
Oto 1023 
Query only 


<n>{,<n>} 


<n> 
Oto 1023 
Query only 


<n>{,<n>} 


2.10.7 
DISP-Panel 
LIMIT CHECK 
Mode 

— LIM LOWER 
— OFF 


2.9.1.3 
No manual 
control 


2.10.7 
DISP-Panel 
Lim Lower 
— VALUE: 


2.9.1.3 
No manual 
control 


2.10.7 
DISP-Panet 
Check 

— TRACE A 
— TRACE B 
— TRACE A+B 


2.9.1.3 
No manual 
control 


2.9.1.3 
No manual 
control 


2.9.1.3 
No manual 
control 


2.9.1.3 
No manual 
control 


2.9.1.3 
No manual 
control 


2.10.7 
DISP-Panel 
LIMIT CHECK 
Mode 

— LIM UPPER 


No manual 
control 
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UPL 


Command 


CALCulate:LIMit:UPPer:VALue 


CALCulate:LIMit:UPPer|[:DATA] 


CALCulate: TRANsform:FREQuency:AVERage 


CALCulate: TRANsform:FREQuency:AVERage: TCONtr 


CALCulate: TRANsform:FREQuency:CENTer 


CALCulate: TRANsform:FREQuency:FFT 


CALCulate: TRANsform:FREQuency:MTIMe? 


CALCulate: TRANsform:FREQuency:RESolution? 


CALCulate: TRANsform:FREQuency:SPAN? 


CALCulate: TRANsform:FREQuency:STARt? 
CALCulate: TRANsform:FREQuency:STOP? 


CALCulate: TRANsform:FREQuency:STATe 
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ol 


Parameter 


<n>{,<n>} 


NORMal 
EXPonential 


<nu> 
Value range determined by 
instrument or function 


S256 
$512 
S1K 
S2K 
S4K 
S8K 


<nu> 


Query only 


<nu> 
Query only 


<nu> 
Query only 


<nu> 
Query only 


List of Commands 


Section 


2.10.7 
DISP-Panel 
Lim Upper 
— VALUE: 


2.9.1.3 
No manual 
control 


2.65.12 
ANLR-Panel 
Average 


2.6.5.12 
ANLR-Panel 

Avg Mode 

— NORMAL 

— EXPONENTIAL 


2.6.5.12 
ANLR-Panel 
Center 


2.6.5.12 
ANLR-Panel 
FFT Size 

— 256 

— 512 

— 1024 

= 2048 

— 4096 

— 8192 


2.6.5.12 
ANLR-Panel 
Meas Time 


2.6.5.12 
ANLR-Panel 
Resolution 


2.6.5.12 
ANLR-Panel 
Span 


2.65.12 
ANLR-Panel 
Start / Stop 


2.6.5.1 
ANLR-Panel 
POST FFT 
— OFF 

— ON 
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CALCulate: TRANsform:FREQuency:WINDow RECTangular 2.6.5.12 
HANNing ANLR-Panel 
BLACkman_harris Window 

RIF1 — RECTANG... 
RIF2 — HANN 

RIF3 — BLACKMAN H 
HAMMing — RIFE VINC 1 
FLATtop — RIFE VINC 2 
KAISer — RIFE VINC 3 
— HAMMING 
—» FLAT TOP 
— KAISER 


CALCulate: TRANsform:FREQuency:WINDow:BETAfac] <n> = 1 to 20 2.6.5.12 
tor ANLR-Panel 
B-Factor 


CALCulate: TRANsform:FREQuency:ZOOM <n> 2.6.5.12 
1 to 128 ANLR-Panel 
for iInstument Zoom-FFT 
A22 u. D48: 
n= 1,2,4,8,16,32,64,128 
A110: 
n= 1,2,4,8,16 
n= 1: Zooming aus 


CALibrate:JITTer:AUTO 2.15.6 
OPTIONS-Panel 
CALIBR. DIG 
PhaseToRef 

— OFF 

— ONCE 


CALibrate:LDG:AUTO 2.15.6 
OPTIONS-Panel 
CALIBR. GEN 
Low Dist 

— OFF 

— ONCE 


CALibrate:ZERO:AUTO 2.15.6 
OPTIONS-Panel 
CALIBR. ANL 
Zero Auto 

— OFF 

> ON 

— ONCE 


CALibrate OFF 
Equivalent to 
CAL:ZERO:AUTO OFF 
AUTO 
Equivalent to 
CAL:ZERO:AUTO ON 
DCC 
Equivalent to 
CAL:ZERO:AUTO ONCE 
LDG 
Equivalent to 
CAL LDG:AUTO ONCE 
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Command Parameter 


DISPlay:ACTualize No manual 


control 


DISPlay:ANNotation[:ALL] 2.15.5 
OPTIONS-Panel 
Meas Disp 

> ON 

— OFF 

Ext. Keyboard: 
CTRL D 


DISPlay:CONFiguration 2.3.1 


Keys Ext. 
UPL keyboard 
— 
GEN ALT+G 
ANLR ALT+A 
FILT ALT+T 
FILE ALT+F 
DISP ALT+D 
GRAPH ALT+R 
ZOOM ALT+Z 
SHOW I/O ALT+I 
OPTIONS ALT+O 


DISPlay: MODE INTern 2.15.5 

COLBoth OPTIONS-Panel 
BWBoth Extm Disp 

AUTO — INTERN ONLY 
— BOTH COLOR 
— BOTH B/W 

— BOTH AUTO 


DISPlay:PROTocol:CHSTatus? Query only 2.10.8 
Response:: GRAPH-Panel 
NO Display 

LTC 
YES 


DISPlay:PROTocol:ERRor:GENeral? Query only 2.10.8 
Response:: GRAPH-Panel 
UBB Display 

SQB 
NSYN 
PRMB 
SQLR 
RERR 
NONE 


DISPlay:PROTocol:ERRor:LCRC? <n> 2.10.8 
Query only GRAPH-Panel 
Display 


DISPlay:PROTocol:ERRor:PARity? <n> 2.10.8 
Query only GRAPH-Panel 
Display 
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Alphabetical List of Commands 


UPL 


DISPlay:PROToco!:ERRor:RCRC? 


DISPlay:PROTocol:FORMat 


DISPlay:PROTocol!:LR? 


DISPlay:PROTocol:LVALbit? 


DISPlay:PROTocol:RVALDbit? 


DISPlay:PROTocol:SELect 


DISPlay[:WINDow]:TEXT:LOCate 


DISPlay[:WINDow]:TEXT[:DATA] 


DISPlay[:WINDow]:TRACe:X:LABel 


DISPlay[:WINDow]:TRACe|]:AUToscale alias 


DISPlay[:WINDow]:TRACe{]:COUNt 
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<n 
Query only 


BiNary 

HE Xadecimal 
ASCii 

FILE 


Query only 
Response:: 
EQUAL 
DIFF' 


Query only 
Response:: 
Yo 
N1 


Query only 
Response:: 
Yo 
N1 


LCHannelstatus 
RCHannelstatus 
LUSerdata 
RUSerdata 


<ny>[,<nx>] 


‘string’ 


<n> 
aufgenommen: 
1...100 000 
gespeichert: 
max. 17 Kurven 


2.10.8 
GRAPH-Panel 
Display 


2.10.8 
DISP-Panel 
Format 

— BIN 

— HEX 

— ASCII 

— FILE DEF 


2.10.8 
GRAPH-Panel! 
Display 


2.10.8 
GRAPH-Panel 
Display 


2.10.8 
GRAPH-Panel 
Display 


2.10.8 
DISP-Panel 
Source 

— CHAN STATL 
— CHAN STAT R 
— USER DATAL 
— USER DATAR 


2.10.1 
DISP-Panel 
X Pos, Y Pos 


2.10.1 
DISP-Panel 
COMMENT 


2.10.2 
DISP-Panel 
Unit/Label 


2.10.2 

Softkey 

F7 (AUTOSCALE) 
— F6 (ALL) 


2.10 
DISP-Panel 
Scan Count 
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DISPlay[:WINDow]: TRACe{]:CURSor[]:DATA1 ? Query only 2.10.2 
DISPlay[:WINDow]: TRACe[]:CURSor|]:DATA2? Display in 
DISPlay[:WINDow]:TRACe[]:CURSor|]:DATA3? graphics window 


DISPlay|[:WINDow]: TRAC e{]:CURSor(1]: MODE 2.10.2 

Softkey 

F8: sel. O-CURS. 
F9: (O-CURSOR) 
~ F6 (A,B) 

— F7 (A-B) 

— F11 (ON/OFF) 


DISPlay[:WINDow]: TRAC e[]:CURSor[112] 2.10.2 
DISP-Panel 
Softkey level 1 
F8 


DISPlay[: WINDow]:TRACe{]:CURSor{112]:POSition 2.10.2 
nicht Uber Softkey 
bedienbar 


DISPlay[:WINDow]:TRACe{]:CURSor{112]:POSition:MO}| mint 2.10.2 

DE; Min2 Softkey 
1MAX1 F8 sel. O-CURS 
MAX1 or *-CURS. 
1 MAX2 — F10 (SET TO) 
MAX2 ooo 
MARKer1 So 
NEXTmarker — F6 (| MAX A) 
VALue — F7 (MAX A) 
— F8 (| MAX B) 
— F9 (MAX B) 
— F10 (MARKER) 
— F11 (NXT HARM) 


DISPlay[: WINDow]:TRACe|]:CURSor2:MODE 2.10.2 
Softkey 

F8 sel. O-CURSOR 
F9 sel. *-CURSOR 
— F6 (A,B) 

— F7 (A-B) 

— F8(*- 0) 

— F9 (HLINE) 
TA 

— F9 (HLINE) 
7B 

— F9 (HLINE) 

> AA 

— F9 (HLINE) 

~ AB 

— F11 (ON/OFF) 


DISPlay[:WINDow]:TRACel]:INDex 2.9.3.3 
Tasten 

PAGE UP / 
PAGE DOWN 
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UPL 


Command Parameter | Section —_| 


DISPlay[:WINDow]:TRACe|]:LABel 


DISPlay[:WINDow]:TRACe[]:MODE 


DISPlay[:WINDow]:TRACe{]:OPERation 


DISPlay[:WINDow|:TRACe|]:X:SPACing 


DISPlay[:WINDow]:TRACe|]:X[:SCALe]: AUTO 


DISPlay[: WINDow]:TRACe[]:X[:SCALe]:LEFT 
DISPlay[: WINDow]:TRACe|]:X[:SCALe]:RIGHT 


DISPlay[:WINDow]:TRACe[]:X[:SCALe]:RLEVel 
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DELete_bef_wr 
WATerfallliCASCade 
MAXHold 


CURVeplot 
LIST alias TLISt 
ERRors 
BARGraph 
SPECtrum 
FFTList 
FFTErrors 
PROTocol 


LiNear 
LOGarithmic 


2.10.2 
DISP-Panel 
User Label 
—> ON 

— OFF 


2.10 

DISP-Panel 
Mode 

— DEL BEF WR 
— WATERFALL 
— MAX HOLD 


2.10 

DISP-Panel 
OPERATION 

— CURVE PLOT 
2.10.2 

— SWEEP LIST 
2.10.4 

— SWP LIM REP 
2.10.4 

— BARGRAPH 
2.10.2 

— SPECT LIST 
2.10.8 

— SPC LIM REP 
2.10.6 
PROTOCOL 


2.10.1 
DISP-Panel 
Spacing 

— LIN 

> LOG 


2.10.1 

DISP-Panel 

Scale 

— AUTO 

— MANUAL 

or 

Softkey 

F7 (AUTOSCALE) 
— F9 (X) 


2.10.1 
DISP-Panel 
Left 

Right 


2.10.1 
DISP-Panel 
Reference 
— VAQLUE 
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UPL 


Command 


DISPlay[:WINDow]:TRACe{]:X[:SCALe]:UNIT 


DISPlay[:WINDow]:TRACe|]:Y:AUTO 


DISPlay[: WINDow]: TRACe[]:Y[:SCALe]:RLEVel 


DISPlay[:WINDow]:TRACel]:Y[:SCALe]:UNIT 


DISPlay[:WINDow]:TRACe[]:ZOOM 


DISPlay[: WINDow]:TRACe[1]:Y:LABel 


DISPlay[:WINDow]:TRACef{1I2]:CURVe 


1078.2008.02 3.223 


List of Commands 


Parameter 


7 
Hz 

s 

and so on 

see 3.10.4 Units for IEC 
Measurement Results 


<u> 
see 3.10.4 Units for IEC 
Measurement Results 


‘string’ 


Section 


2.10.1 
DISP-Panel 
Unit 


2.10.2 
DISP-Panel 
Scale 

— AUTO ONCE 
— MANUAL 


ONCE via Softkey 
F7 (AUTOSCALE) 
— F7 (A) 
— F8 (B) 


2.10.1 
DISP-Panel 
Reference 
— VALUE 


2.10.1 
DISP-Panel 
Unit 


2.10.2 

Softkey 

F10 (ZOOM) 

— F10 (UNZOOM) 
— F6 (AT 0 UP) 
— F7 (AT 0 Down) 
— F8 (CEN TO 0) 
— F9 (o TO*) 

— F11 (UNDO) 


2.10.2 
DISP-Panel 
Unit/Label 


2.10.2 

Softkey 

— F6 (CURVE) 
— F6 (A ON/OFF) 
— F7 (B ON/OFF) 
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DISPlay|:WINDow]:TRACe[1|2]:FEED 


'SENSe1:DATA1’ 
'SENSe1:DATA2' 
"SENSe2:DATA1' 
'SENSe2:DATA2' 
"SENSe3:DATA1' 
‘SENSe3:DATA2' 
‘HOLD’ 

‘FILE’ 

'DFILe’ 

‘OFF' 


2.10.1 
DISP-Panel 


INP RMS CH1 
INP RMS CH2 
FREQ CH1 
FREQ CH2 
PHASE 


GROUP DEL 
HOLD 

FILE 

DUAL FILE 
+ OFF 


bli lblidvdd 


DISPlay[:WINDow]:TRACe[1 12]: MARKer:HARMonics 2.10.2 
Softkey 
F11 (MARKER) 
F6 (TRACE A) 
or 
F7 (TRACE B) 
selects 
— F10 (HARM) 
on/off 


DISPlay[:WINDow]:TRACe[1 [2]: MARKer:MODE 2.10.2 
Softkey 
F11 (MARKER) 
F6 (TRACE A) 
or 
F7 (TRACE B) 
selects 
— MAX 
— CURSOR 
— VIEW OFF 


DISPlay[:WINDow]:TRACe[112]:Y:SPACing LiNear 2.10.1 
LOGarithmic DISP-Panel 
Spacing 
— LIN 
> LOG 


DISPlay[:WINDow]:TRACe[1!2]:¥[:SC ALe]: AUTO 2.10.1 
DISP-Panel 
Scale 
— AUTO ONCE 
— MANUAL 


DISPlay[:WINDow]:TRAGe{112]:¥[:SCALe]:BOTTom 2.10.1 
DISP-Panel 
Bottom 


DISPlay[:WINDow]:TRAC e[112]: ¥[:SCALe]:NORMalize | <nu> 2.10.1 
10° to 10° or DISP-Panel 
-200 dB to 120 dB Normalize 
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Command 


DISPlay[:WINDow]: TRAC e{112]:¥[:SCALe]:NORMalize: 
MOD 


DISPlay[:WINDow]:TRACe{112]:Y[:SCALe]:RLEVel:MO 
DE 


DISPlay[:WINDow]:TRACe[112]:¥[:SCALe]: TOP 


DISPlay[:WINDow]:TRACe2:Y:LABel 


DISPlay[:WINDow]:TRACe2:Y[:SCALe]:EQUal 


FORMat[:DATA] 


HCOPy:ABORt 
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Parameter 


CURSor[1] (o-Cursor) 


E| CURSor2  (*-Cursor) 


VALue 


VALue 
MAXimum 
CURSo/[1] 
CURSor 2 
FILE 
HOLD 
OTRAce 
CH1Meas 
CH2Meas 
GENTrack 
IFilLe 


‘string’ 


List of Commands 


Section 


2.10.1 
DISP-Panel 
Normalize 
— o-Cursor 
— *-Cursor 
— VALue 


2.10.1 
DISP-Panel 
Reference 
VALUE 

MAX 
oCURSOR 
"CURSOR 
FILE 

HOLD 
OTHER TRACE 
MEAS CH1 
MEAS CH2 
GEN TRACK 
FILE INTERN 


> 
ae 
> 
> 
> 
= 
> 
=5 
> 
> 
S 


2.10.1 
DISP-Panel 
Top 


2.10.2 
DISP-Panel 
Unit/Label 


2.10.1 
DISP-Panel 

Scale B 

— EQUALA 

— NOT EQUALA 


2.9.12 
No manual 
control 


2.14 
Taste H COPY 
or CTRL F8 
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Command Parameter | Section —_| 


HCOPy:DESTination 2.14 
PRSPc alias PRINter OPTIONS-Panel 
Destin 
PLHPgl alias PLOTter (Ziel/Format) 
— PRINTR/SPC 
PRPS — PLOTTR/HPGL 
— PRINTR/HPGL 
PRHPg} — PRINTR/PS 
— FILE/PCX 
— FILE/HPGL 
FIPCx, 'flename.PCX' alias — FILE/PS 
PC File, 'name.PCX' — FILE/EPS 


FIHPg], 'filename,.GL' alias 
HPGLfile, 'name.GL' 


FIPS, 'filename.PS' 
FIEPs, 'filename.EPS' 


Query response: 
PRIN 

PLOT 

PRHP 

PRPS 

PCXF 

HPGL 

FIPS 

FIEP 


HCOPy:DEVice:COLor 2.14 
OPTIONS-Panel 
COLOR 

— ON 

— OFF 


HCOPy:DEVice:PRINter 2.14 


OPTIONS-Panel 
Printname 


HCOPy:DEVice:RESolution 2.14 
OPTIONS-Panel 
Prn Reso! 

— HIGH 

— MEDIUM 

— LOW 


HCOPy:ITEM ALL 2.14 

GRATicule OPTIONS-Panel 
TRACe Copy 

— SCREEN 

— CURVE/GRID 
— CURVE 


HCOPy:ITEM:FRAMe WHITe 2.14 

FDEFined OPTIONS-Panel 
Frame 

— WHITE 

— FILE DEF 
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Command 


HCOPy:ITEM:LABel:STATe 


HCOPy:PAGE:LENGth? 


HCOPy:PAGE:LMARGin 


HCOPy:PAGE:ORlentation 


HCOPy:PAGE:SCALe:X 


HCOPy:PAGE:SCALe:Y 


HCOPy:PAGE:WIDTh? 


HCOPy:PLADdress 


HCOPy:PLOTs 


HCOPy:PLPort 


HCOPy:SIZE 


HCOPy:WAIT 


HCOPy|:IMMediate] 
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Parameter 


<n> 


Query only 


LANDscape 


PORTrtait 


<n> 
Query only 


A4 


LETTer 


CONFig 


List of Commands 


Section 


2.14 
Taste H COPY 
or Ctrl F8 


2.14 
OPTIONS-Panel 
Prn Height 


2.14 
OPTIONS-Panel 
LEFT MRGN 


2.14 
OPTIONS-Panel 
ORIENTATION 
— LANDSCAPE 
— PORTRAIT 


2.14 
OPTIONS-Panel 
X-SCALING 


2.14 
OPTIONS-Panel 
Y-SCALING 


2.14 
OPTIONS-Panel 
Prn Width, 


2.14 
OPTIONS-Panel 
— IEC Adr 


2.14 
OPTIONS-Panel 
Plots/Page 


2.14 
OPTIONS-Panel 
Plot on 

— COM2 

—> LPT 1 

— IEC BUS 


2.14 
OPTIONS-Panel 
Paper Size 

— A4 

— LETTER 


2.14 
No manual 
control 


2.14 
Taste H COPY or 
CTRL F8 
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eon dee 


INITiate:CONTinuous 


INITiate:FORCe 


INITiate:NEXT 


INITiate[:|IMMediate] 


INPut:FILTer[:_LPASs]:FREQuency 


INPut[]: AUDiobits 


INPut[]:SAMPle:FREQuency 


INPut[]:SAMPle:FREQuency:MODE 


INPut[]:SELect 
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SINGIe 


STOP 


CONTinuous 


<n> Query only 
10 Hz 1 20 Hz 


<n> 
Value range see 2.6.3 
Configuration of the Digital 
Analyzer 


<nu> 
100 Hz to 52.5 kHz 


F32 

F44 

F48 
VALue 
AUTO 
CHSTatus 


CH1 

CH2 
CH1And2 
CH1Is2 
CH2Is1 
BOTH 


2.11 
Taste START 
Taste SINGLE 


2.11 

— Taste START 

— Taste SINGLE 

— STOP function 
of toggel key 
STOP/CONT 

— CONT function 
of toggel key 
STOP/CONT 


2.11 
Drehrad 


2.11 
Taste START 
Taste SINGEL 


2.6.1 
ANLR-Panel 
Min Freq 


2.6.3 
ANLR-Panel 
Audio Bits 


2.6.3 
ANLR-Panel 
Sample Frq 
— VALUE: 


2.6.3 

ANLR-Panel 
Sample Frq 

— 32 kHz 

— 44.1 kHz 

— 48 kHz 

— VALUE: 

— AUTO 

— CHAN STATUS 


2.6.2 

2.6.3 
ANLR-Panel 
CHANNEL(s) 
> 1 

2 

71&2 
27122 
72=1 

— BOTH 


UPL List of Commands 


Command Parameter | Section —_| 


INPut[112]:COUPling 2.6.2 
ANLR-Panel 
CH1 Coup! 
CH2 Coupl 
> AC 

— DC 


INPut[112]:IMPedance 2.6.2 
ANLR-Panel 
Imped 

> 300 Q 

—> 6002 

— 200 kQ 


INPut[112]:LOW 2.6.2 
ANLR-Panel 
Common 

— FLOAT 
— GROUND 


INPut[112]: TYPE BALanced 2.6.2 

GEN1 2.6.3 

GEN2 ANLR-Panel 
AESebu Input 

SPDif — BAL XLR 
OPTical — GEN1 

INTern — GEN2 

— GEN CROSSED 
— BAL (XLR) 

— UNBAL (XLR) 
— OPTICAL 

— INTERN 


INSTrument[1]:NSELect 2.5.1 

3 GEN-Panel 
INSTRUMENT 
— ANALOG 
— DIGITAL 


INSTrument(1 ][:SELect] 2.5.1 
GEN-Panel 
INSTRUMENT 
— ANALOG 
— DIGITAL 


INSTrument2:NSELect 2.6.1 
ANLR-Panel 
INSTRUMENT 
— ANLG 22 kHz 
— ANLG 110 kHz 
~ DIGITAL 


INSTrument2[:SELect] 2.6.1 
ANLR-Panel 
INSTRUMENT 
— ANLG 22 kHz 
— ANLG 110 kHz 
> DIGITAL 
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MMEMory:CDtIRectory 


MMEMory:COPY 


MMEMory:DELete 


MMEMory:LOAD:LIST 


MMEMory:LOAD:LIST 


MMEMory:LOAD:LIST 


MMEMory:LOAD:LIST 


MMEMory:LOAD:LIST 


MMEMory:LOAD:LIST 


MMEMory:LOAD:LIST 


MMEMory:LOAD:LIST 
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UPL 


Parameter Section 


‘pathname’ 


‘filenamet','filename2' 


‘filename’ 


LtMUpper, ‘filename’ 


Query-Form 
MMEM:LOAD:LIST? LIMU 


LIMLower, 'filename' 
Query-Form 
MMEM:LOAD:LIST? LIML 


EQuailize,'filename' 
Query: 
MMEM:LOAD:LIST? EQU 


ARBitrary, filename’ 


Query: 
MMEM:LOAD:LIST? ARB 


RANDon, filename’ 


Query: 
MMEM:LOAD:LIST? RAND 


DWELI,'filename’ 


Query: 
MMEM:LOAD:LIST? DWEL 


FREQuency/[1!2], ‘filename’ 


Query-Form 


MMEM:LOAD:LIST? FREQ[1I2] 


FREQuency,'fitename' 


Query-Form 
MMEM:LOAD:LIST? FREQ 


INTerval,'filename'’ 


Query: 
MMEM:LOAD:LIST? INT 


2.9.2 
FILE-Panel 
Work Dir 


2.9.2 
FILE-Panel 
Copy + To 


2.9.2 
FILE-Panel 
Delete 


2.10.7 
DISP-Panel 

Lim Upper 

— FILE + filename 


2.10.7 
DISP-Panel 

Lim Lower 

— FILE + filename 


2.5.4.3 and 2.5.4.4 
GEN-Panel 

Equal File 

— FILE + filename 


2.5.4.9 and 
2.5.4.10 
GEN-Panel 
Shape File 

— FILE + filename 


2.5.4.2 
GEN-Panel 

Dwell File 

— FILE + filename 


2.5.4.2 
GEN-Panel 
FREQ FILE 

— FILE + filename 


2.6.5.3 

2.9.1.3 
ANLR-Panel 
SWEEP CTRL 

— FILE + filename 


2.5.4.5 

2.5.4.6 
GEN-Panel 

INTV FILE 

— FILE + filename 


UPL List of Commands 


Command Parameter Section 


MMEMory:LOAD:LIST ONTime, filename’ 2.5.4.5 

2.5.4.6 

Query: GEN-Panel 
MMEM:LOAD:LIST? ONT ONTIM FILE 

— FILE + filename 


MMEMory:LOAD:LIST VOL Tage[1!2],'filename' 2.5.4.2 
GEN-Panel 

Query: VOLT FILE 
MMEM:LOAD:LIST? VOLT[112] — FILE + filename 


MMEMory:LOAD:LIST DWELI2,'filename' 2.5.4.2 Sweeps 
GEN-Panel! 
Query: AUX GEN: 
MMEM:LOAD:LIST? DWEL2 Dwell File 

— FILE + filename 


MMEMory:LOAD:LIST FREQuency2,'filename’ 2.5.4.2 Sweeps 
GEN-Panelt 
Query-Form AUX GEN 
MMEM:LOAD:LIST? FREQ2 FREQUENCY 
FREQ FILE 

— FILE + filename 


MMEMory:LOAD:LIST VOLTage2, ‘filename’ 2.5.4.2 Sweeps 
GEN-Panel 

Query: AUX GEN 
MMEM:LOAD:LIST? VOLT2 VOLTAGE | AMPL 
VOLT FILE 

— FILE + filename 


MMEMory:LOAD:LIST EQuaiizer,'filename'. 2.5.4.4 
GEN-Panel 
Query: Equal.File 
MMEM:LOAD:LIST? EQU — FILE + filename 


MMEMory:LOAD:LPGC, ‘filename’ 2.5.3.2 
GEN-Panel 
Filename 


MMEMory:LOAD:PAC, ‘filename’ 2.10.8 
DISP-Panel 
Proto File 


MMEMory:LOAD:PAU, ‘filename’ 2.10.8 
DISP-Panel 
Proto File 


MMEMory:LOAD:PGU, ‘filename’ 2.5.3.2 
GEN-Panel 
Filname 


MMEMory:LOAD:RPGC, ‘filename’ 2.5.3.2 
GEN-Panel 
Filename 
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MMEMory:LOAD:STATe 


MMEMory:LOAD:TRACe 


MMEMory:LOAD: TRACe{112] 


MMEMory:STORe:FORMat 


MMEMory:STORe:INFOtext 


MMEMory:STORe:LIST 


MMEMory:STORe:STATe 


MMEMory:STORe:STATe:RONLy 


MMEMory:STORe:TRACe 
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01112, ‘filename’ 


Query: 

MMEM:LOAD:STAT? 0 
MMEM:LOAD:STAT? 1 
MMEM:LOAD:STAT? 2 


TRACe[1!2],'filename’ 


Query: 
MMEM:LOAD:TRAG? TRAC[112] 


REF Trace, filename’ 


Query: 
MMEM:LOAD:TRAC[112]? REFT 


LIST[112], 
DWEL((112], 
ERRors, ‘filename’ 
LiMUpper, 
LIiMLower, 
Equaiize, 


‘filename’ 
‘filename’ 


‘filename’ 
‘filename’ 
‘filename’ 


Query: 

MMEM:STOR: LIST? LIST[112] 
MMEM:STOR:LIST? DWEL[1I2] 
MMEM:STOR:LIST? LIMU 
MMEM:STOR:LIST? LIML 
MMEM:STOR:LIST? EQU 


012,'filename’ 


Query: 
MMEM:STOR:STAT? 0 
MMEM:STOR.STAT? 2 


TRACe[112], ‘filename’ 
TR1Anc2,'filename'’ 


Query: 
MMEM:STOR:TRAC? TRAC[112] 
MMEM:STOR:TRAG? TR1A 


UPL 


Parameter Section 


2.9.1.1 
FILE-Panel 
Mode / Filename 


2.10.1 

DISP-Panel 
TRACE A/B 

— FILE + Filename 


2.10.1 
DISP-Panel 
Reference 
= FILE + 
Reference 


2.9.1.2 
FILE-Panel 
Format 

— REAL 
— ASCII 


2.9.1.1 
FILE-Panel 
Info Text 


2.9.1.2 
FILE-Panel 

Store 

— X-Axis 

— Z-Axis 

— DWEL VALUE 
— LIM REPORT 
— LIM UPPER 
— LIM LOWER 
— EQUALIZATN 


2.9.1.1 
FILE-Panel 
Mode / Filename 


2.9.1.1 
FILE-Panel 
Attrib 

— READ ONLY 
— READ/WRITE 


2.9.1.2 
FILE-Panel 
Store 

—+ TRACE A 
— TRACE B 
— TRACE A+B 


UPL 


Command 


OUTPut 


OUTPut:AUDiobits 


OUTPut:DIGital:CS!Mulator 


OUTPut:DIGital:REFerence:FEED 


OUTPut:DIGital:SYNC:FEED 


OUTPut:DIGital:SYNC: TYPE 


OUTPut:DIGital: UNBalanced:FEED 


OUTPut:IMPedance 


OUTPut:SAMPle:FREQuency 
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Parameter 


<n> =8to 24 


OFF 
SIMLong 


AINPut 
AINReclock 
AOUTput 
RGENerator 


AlPut 
GCLock 
RINPut 
SPLL 


AOUTput 
AINPut 


R10 
R200 


R150 (Query response = R200) 


R600 


<nu> 
30 KHz to 52.5 kHz 


List of Commands 


2.13 
Taste 
OUTPUT OFF 


2.5.3 
GEN-Panel 
Audio Bits 


2.5.3 
GEN-Panel 
Cable Sim 

— OFF 

— LONG CABLE 


25:3 

GEN-Panel 

Ref Out 

— AUDIO IN 

— AUD IN RCLK 
— AUDIO OUT 
— REF GEN 


2.5.3 
GEN-Panel 
Sync Out 

— AUDIO IN 
— GEN CLK 
— REF IN 

— SYNC PLL 


2.5.3 

GEN-Panel 

Type 

— WORD CLK 
— BIPHASE CLK 


2.5.3 
GEN-Panel 
Unba! Out 

— AUDIO OUT 
— AUDIO IN 


2.5.2 
GEN-Panel 
Impedance 
31092 

> 2002 
> 1502 
=> 6002 


2.5.3 
GEN-Panel 


Alphabetical List of Commands UPL 


OUTPut:SAMPle[:-FREQuency]:MODE F32 2.5.3 

F44 GEN-Panel 
F48 Sample Freq 
EXTem — 32 kHz 
SYNChron — 44.1 kHz 
VALue — 48 kHz 

— EXTERN 

— SYNCHRON 
— VALUE: 


OUTPut:SELect OFF 2.5.2 and 2.5.3 
CH1 GEN-Panel 
CH2 Channel(s) 
CH2Is1 


OUTPut:S!IGNal:BALanced:LEVel 
GEN-Panel 
Bal Vpp 


OUTPut:SIGNal:LEVel 2.5.3 
GEN-Panel 
Unbal Vpp 


OUTPut: TYPE BALanced 2.5.2 
UNBalanced GEN-Panel 
Output 
— BAL 
— UNBAL 


OUTPut:VALidity CH1And2 2.5.3.2 
NONE GEN-Panel 
Validity 


OUTPut2:IMPedance 2.5.5 
GEN-Panel 
AUX GEN: 
Impedance 
> 109 
> 2002 
> 6009 


OUTPut2:SELect 2.5.5 

GEN-Panel 
AUX GEN: 
Channel(s) 


OUTPut2:TYPE UNBalanced 
BALanced GEN-Panel 

AUX GEN: 

Output 

— UNBAL 

—> BAL 
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SENSe:DiGital:FEED 


SENSe:DIGital:S YNC:REFerence 


SENSe:DIGital:SYNC:SOURce 


SENSe:FREQuency:FACTor 


SENSe[1]:FUNCtion 


SENSe:SWEep:SYNC 


SENSe:UFILter[1...9]:ORDer 
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List of Commands 


Command Parameter | Section | 


ADATa 
JPHase 
CINPut 


AINPut 
RINPut 


<nu> MLT 
1...20 for RMS-Sel. measurement 


‘OFF' 

'RMS' 
‘RMSSelectiv 
‘PEAK’ 
‘QREak' 

De 

‘THD' 
‘THDNsnar' 
'MDISt 

‘DFD' 

'WAF' 
'POLarity’ 
‘FFT’ 
'FiLTersimulation 
'WAVeform' 
‘PROTocol' 
'‘PHASetoref 
‘DIG Inpamp’ 
‘THIRdoct' 


2.6.3.1 
ANLR-Panel 
Meas Mode 

~ AUDIO DATA 
~ JITTER/PHAS 
~ COMMON/INP 


2.6.3 
ANLR-Panel 
Related to 

~ GEN CLK 
— VARI (PLL) 
— 32,0 (PLL) 
— 44.1 (PLL) 
— 48.0 (PLL) 


2.6.3 
ANLR-Panel 
Sync To 

~ AUDIO IN 
~ REF IN 


2.6.5.3 
2.6.5.23 
ANLR-Panel 
FREQ MODE 
— Factor 


2.6.5 
ANLR-Panel 
FUNCTION 


2.6.5.1 
2.6.5.23 
ANLR-Panel 
Sweep Mode 
— NORMAL 
— BLOCK 


2.7.2 
FILTER-Panel 


E-6 


Alphabetical List of Commands 


UPL 


SENSe:VOLTage:INTV:MODE 


SENSe{]:POWer:REFerence:RESistance 


SENSe[]: VOLTage:RANGe[1I2]:AUTO 


SENSe]: VOLTage:RANGe[112]:LOWer 


SENSe]]: VOLTage:RANGe[112][:UPPer] 


SENSe[1]:BWIDth[:RESolution] 
gleichbedeutend mit 
SENSe(1]: BANDwidth[:RESolution] 


SENSe(1]:BWIDth[: RESolution]: MODE 
gleichbedeutend mit 


SENSe[1]:BANDwidth[:RESolution]: MODE 


SENSe[1]:CHANne!l:DELay 


SENSe[1]:DATA112? 


1078.2008.02 


3.236 


OFF 
FORever 


SMOoth 


<nu> 
1mQ to 100 kQ 


<nu> 

Value range see 2.6.2 
Configuration of the Analog 
Analyzers 


<nu> 

Value range see 2.6.2 
Configuration of the Analog 
Analyzers 


<nu> 
Value range determined by 
instrument or function 


<nu> 
-10to 10s 


<n> 
Query only 


2.6.5.24 
ANLR-Panel 

Max Hold 

— OFF 

— FOREVER 

— SLOW DECAY 
— FAST DECAY 


2.4 (RREF) 
2.6.2 
ANLR-Panel 
Ref Imped 


2.6.22.6.2 
ANLR-Panel 
Range 

— AUTO 


2.6.2 
ANLR-Panel 
Range 

— LOWER 


2.6.2 
ANLR-Panel 
Range 

— FIX 


2.6.5.3 
ANLR-Panel 
Bandwidth 


2.6.5.3 
ANLR-Panel 
Bandwidth 

— BP 1% 

+ BP3% 

— BP 1/3 OCT 
— BP 1/12 OCT 
— BP FIX: 

— BP FAST 

~ BS 1% 

+ BS3% 

— BS 1/3 OCT 
— BS 1/12 OCT 
— BS FIX: 

— BS FAST 


2.6.5.12 
2.6,.5.22 
ANLR-Panel 
Chan Delay 


3.15.8 
Result display 
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UPL 


List of Commands 


SENSe[1]:FILTer<i> 


SENSe(1]:FILTer<i>: AWEighting[:STATe] 


SENSe[1]:FILTer<i>:CARM[:STATe] 


SENSe[1]:FILTer<i>:CCIR[:STATEe] 


SENSe[1]:FILTer<i>:CCITt[:STATe] 


SENSe[1]:FILTer<i>:CClUnweight[:STATe] 


SENSe[1]:FILTer<i>:CMESsage[:STATe] 


SENSe(1]:FILTer<i>:DCNoise[:STATe] 
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<i>*)=1to3 2.7.1 

OFF FILTER-Panel 
Query returns name of the filter Filter 

switched on: 


2A 
FILTER-Panel 
ONIOFF Filter 

— A Weighting 


<i> 2.71 

1to3 FILTER-Panel 
ONIOFF Filter 
— CCIR ARM 


<i> Ar | 

1to3 FILTER-Panel 
ONIOFF Filter 

— CCIR wtd 


2.7.1 
FILTER-Panel 
Filter 

— CCITT 


2.7.1 
FILTER-Panel 
Filter 
— CCIR unwtd 


Pa | 
FILTER-Panel 
Filter 

— C MESSAGE 


<i> Devel 

1to3 FILTER-Panel 
ONIOFF Filter 

— DC NOISE HP 
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UPL 


SENSe[1]:FILTer<i>:DEMPhasis17[:STATe] 


SENSe[1]:FILTer<i>:DEMPhasis50[:STATe] 


SENSe(1]:FILTer<i>:DEMPhasis5015[:STATe] 


SENSe[1]:FiLTer<i>:DEMPhasis75[:STATe] 


SENSe(1]:FILTer<i>:IECTuner[:STATe] 


SENSe[1]:FILTer<i>:JITTer[:STATEe] 


SENSe[1]:FILTer<i>:UFiLter1...:UFILter9[:STATe] 


SENSe(1]:FILTer<i>:URUMDble[:STATe] 


SENSe(1]:FILTer<i>: WRUMble[:STATe] 


SENSe[1]:FREQuency:APERture: MODE 


SENSe[1]:FREQuency:LIMit:LOWer 
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<i> 
1to3 
ONIOFF 


<i> 
1to3 
ONIOFF 


<i> 
1to3 
ONIOFF 


<i> 
1to3 
ONIOFF 


<i> 
1to3 
ONIOFF 


<i> 
1to4 
ON | OFF 


<i> 
1to3 
ONIOFF 


<i> 
1to3 
ONIOFF 


<i> 
1to3 
ONIOFF 


FAST 
PRECision 


<nu> 
Value range determined by 
instrument or function 


2.7.1 
FILTER-Panel 
Filter 

— DEEMPH J.17 


27.41 
FILTER-Panel 
Filter 

— DEEMPH 50 


2.7.1 
FILTER-Panel 
Filter 

— DEEM 50/15 


2.7.1 
FILTER-Panel 
Filter 

— DEEMPH 75 


2.7.1 
FILTER-Panel 
Filter 

— IEC Tuner 


2.7.41 
FILTER-Panel 
Filter 
— JITTER wtd 


2.7.1 
FILTER-Panel 
Filter 


2.7.1 
FILTER-Panet 
Filter 

— RUMBLE unw 


2.7.1 
FILTER-Panel 
Filter 

— RUMBLE wtd 


2.6.5.19 
ANLR-Panel 
Meas Time 

— FAST 

— PRECISION 


2.6.5.7 
2.6.5.23 
2.6.5.24 
ANLR-Panel 
— Frq Lim Low 
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UPL List of Commands 


Command Parameter | Section 


SENSe[1]:FREQuency:LIMit:UPPer <nu> 2.6.5.7 

Value range determined by 2.6.5.23 
instrument or function 2.6.5.24 
ANLR-Panel 
— Frq Lim Upp 


SENSe[1]:FREQuency:MODE FIXediCW 2.6.5.3 

SWEep ANLR-Panel 

LIST SWEEP CTRL 

MULTisine — OFF 

GENTrack —» AUTO SWEEP 

CH1 MANU SWEEP 

CH2 — AUTO LIST 
MANU LIST 

— GEN MLTSINE 
FREQ MODE 

— GEN TRACK 

— FREQ CH1 

— FREQ CH2 


SENSe[1]:FREQuency:STARt <nu> 2.6.5.3 
SENSe(1]:FREQuency:STOP Value range determined by ANLR-Panel 
instrument or function SWEEP CTRL 
— Start | Stop 


SENSe[1]:FREQuency/[:FlXediCW] <nu> 2.6.5.3 
Value range determined by ANLR-Panel 
instrument or function FREQ MODE 
— FIX 


SENSe[1]:FUNCtion ‘OFF’ 2.6.5 

‘RMS' ANLR-Panel 
'RMSSelectiv' FUNCTION 
‘PEAK’ — OFF 

‘QPEak' — RMS & S/N 
‘Dc' — RMS SELECT 
'THD' — PEAK & S/N 
"THDNsndr' — QPK & S/N 
‘MDISt' — DC 

‘DFD' — THD 

'WAF' — THD+N/SINAD 
'‘POLarity' — MOD DIST 
‘FFT — DFD 

‘Fil Tersim' —> WOW & FL 
"WAVeform' — POLARITY 
‘PROTocol' — FFT 

— FILTER SIM. 
— WAVEFORM 
— PROTOCOL 


SENSe[1]:FUNCtion:DCSuppression 2.6.5.1 
ANLR-Panel 
DC Suppres 
> ON 

— OFF 


SENSe[1]:FUNCtion:DISTortion 2.6.5.6 
ANLR-Panel 
—> di2468 
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UPL 


Command Parameter | Section | 


SENSe[1]:FUNCtion:DMODe FAST 
PRECision 


SENSe{1]:FUNCtion:MMODe 


PPEak 
NPEak 
PTOPeak 
PABSolut 


SELectdi 
LSELectdi 
DALL 
LDALI 
DODD 
LDODd 
DEVen 
LDEVen 


THDN 
LTHDn 
SNDRato 
NOISe 
LNOise 


D2_268 alias D2 
D3_268 alias D3 
D2_118 
D3_118 


STANdard 
COMPressed 
USAMpl 


033 


SENSe[1]:FUNCtion:SETTling.... 


SENSe[1]:FUNCtion:SETTling: COUNt <n> 
EXP | FLAT: 
2106 
AVER: 
2 ...100 


SENSe[1]:FUNCtion:SETTling: MODE OFF 
EXPonential 
FLAT 
AVERage 
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2.6.5.6 

2.6.5.7 

2.6.5.8 

2.6.5.9 
ANLR-Panel 
Dyn Mode 

— FAST 

— PRECISION 


2.6.5.4 
ANLR-Panel 
Meas Mode 

> PK+ 

— PK- 

— PK to PK 

— PK abs 
2.6.5.6 

— SELECT di 
— LEV SEL di 
= All di 

— LEV All di 
— All odd di 

— LEV odd di 
— Ail even di 
— LEV even di 
2.6.5.7 

— THD+N 

— LEVEL THD+N 
— SINAD 

— NOISE 

— LEVEL NOISE 
2.6.5.9 

— d2 (IEC268) 
— d3 (IEC268) 


| — d2 (1EC118) 


— d3 (IEC118) 
2.6.5.14 

— STANDARD 

—» COMPRESSED 
—> UNDERSAMP 


2.3.4.2 
ANLR-Panel 
Fnet Sett 


2.6.5.1 
ANLR-Panel 
Samples 


2.6.5.1 
ANLR-Panel 
Settling 

— OFF 

— EXPonential 
— FLAT 

— AVERage 


UPL 


SENSef[1]:FUNCtion:SETTling: RESolution 


SENSef[1]: FUNCtion:SETTling: TOLerance 


SENSe(1]:FUNCtion:SETTling: TOUT 


SENSe[1]:FUNCtion:SNSequence 


SENSe[1]:FUNCtion:STANdard 


SENSe[1]:FUNCtion:WEIGhting 


SENSe{1]:LIST:FREQuency 


SENSe(1]:LIST:FREQuency:POINts? 


SENSe(1]:LIST: MODE 


SENSe[1]:NOTCh:FREQuency:FlXed 


SENSe[1]:NOTCh:FREQuency:MODE 
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<nu> 
Value range and units are 
determined by instrument or 
function 

see 2.6.5.1 


<n> 
0.001 to 10% 


<nu> 0.001 ...10s 


<n>{,<n>} 


<n> 
Oto 1023 
Query only 


<nu> 
Value range determined by 
instrument or function 


FlXed 
GENTrack 


2.6.5.1 
ANLR-Panel 
Resolution 


2.6.5.1 
ANLR-Panel 
Tolerance 


2.6.5.1 
ANLR-Panel 
Timeout 


2.6.5.1 
ANLR-Panel 
S/N Sequ 

— ON 

— OFF 


2.6.5.10 
ANLR-Panel 
Rule 

— NAB 

3 JIS 

— DIN/EC 

> 2Sigma5s 
— 2 Sigma 10s 


2.6.5.10 
ANLR-Panel 
Weighting 

— ON 

— OFF 


2.9.1.3 
No manual 
control 


2.9.1.3 
No manual 
control 


2.6.5.3 
ANLR-Panel 
SWEEP CTRL 
— AUTO LIST 
— MANU LIST 


2.6.5.1 
ANLR-Panel 
Notch Freq 
— VALUE: 


2.6.5.1 
ANLR-Panel 
Notch Freq 

— VALUE: 

— GEN TRACK 


Alphabetical List of Commands 


UPL 


Command Parameter | Section —_| 


SENSe[1]:NOTCh[:STATe] 


SENSe[1]:0337 Query only 
Query response: ASCII string. 


SENSe[1]:SMOothing:APERture 


SENSe[1]:SWEep: MODE 


SENSe[1]:SWEep:POINts <n> 
2to 1024 


SENSe[1]:SWEep:SPACing LiNear 
LOGarithmic 


SENSe[1]:SWEep:STEP <nu> | <n> 


SENSe[1]: THDN:REJection 


SENSe[1]: TRIGger:SET Tling:COUNt <n> 
EXP | FLAT: 
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2.6.5.1 
ANLR-Panel 
Anlg. Notch 
> 0OdB 

> 12dB 

— 30 dB 

— OFF 


No manual 
control 


2.6.5.14 
ANLR-Panel 
Interpol 

> 1 

32 

74 

78 

> 16 

> 32 


2.6.5.3 
ANLR-Panel 
SWEEP CTRL 

— AUTO SWEEP 
— MANU SWEEP 


2.6.5.3 
ANLR-Panel 
Points 


2.6.5.3 
ANLR-Panel 
Spacing 

— LIN 

— LOG 


2.6.5.3 
ANLR-Panel 
Steps 


2.6.5.7 
ANLR-Panel 
Rejection 

— NARROW 
— WIDE 


2.3.4.2 
ANLR-Panel 
Fnct Settl 


2.6.5.1 
ANLR-Panel 
Samples 
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SENSe(1]:TRIGger:SETTling: MODE 


SENSe[1]:TRIGger:SETTling:RESolution 


SENSe[1]:TRIGger:SETTling:TOLerance 


SENSe[1]:UFILter<i>:ATTenuation 


SENSe[1]:UFILter<i>:BPASs[:STATe] 


SENSe[{1]:UFILter<i>:BSTOp[:STATe] 


SENSe[1]:UFILter<i>:CENTer 


SENSe[1]:UFILter<i>:DELay 


SENSe[1]:UFILter<i>:FILE 


SENSe(1]:UFILter<i>:FILE[:STAT e] 


SENSe[1]:UFILter<i>:HPASs[:STATe] 


SENSe[1]:UFiLter<i>:LPASs[:STATe] 
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OFF 
EXPonential 
FLAT 
AVERage 


<nu> 

Value range and units determined 
by instrument or function see 
2.6.5.1 


<n> 
0.001 to 10% 


<i> 
1to9 
<nu> 3...120 dB 


<i> 

1to9 

<nu> 

Value range see 2.6.1 Selecting 
the Analyzer 


<i> 

1to9 

<nu> 

Oto1s 

Query only for all filters except for 
file-defined filters 


‘filename’ 
<i> 
1to9 


2.6.5.1 
ANLRF-Panel 
Settling 

—~ OFF 

— EXPONENTIAL 
— FLAT 

— AVERAGE 


2.6.5.1 
ANLR-Panel 
Resolution 


2.6.5.1 
ANLR-Panel 
Tolerance 


2.7.2.1 
FILTER-Panel 
FILTER 1 to9 
— Atten 


2.7.2 
FILTER-Panel 
FILTER 01 to 09 


2.7.2 
FILTER-Panel 
FILTER 01 to 09 


2.7.2.4 and 
2.7.2.5 
FILTER-Panel 
FILTER 1 to9 
— Center Frq 


2.7.2.7 

2.7.2.1 Query only 
FILTER-Panel 
FILTER 1 to9 

— Delay 


2.7.2.7 
FILTER-Panel 
FILTER 1 to 9 
— Filename 


2.7.2 
FILTER-Panel 
FILTER 01 to 09 


272 
FILTER-Panel 
FILTER 01 to 09 


2.42 
FILTER-Panel 
FILTER 01 to 09 


Alphabetical List of Commands 


UPL 


Command Parameter | Section —_| 


SENSe[1]:UFILter<i>:NOTCh[:STATe] 


SENSe[1]:UFILter<i>:OCTav[:STATe] 


SENSe[1]:UFILter<i>:PASSb 


SENSe{1]:UFILter<i>:PASSb:LOWer 


SENSe(1]:UFILter<i>:PASSb:UPPer 


SENSe[1]:UFILter<i>:STOPb:LOWer? 


SENSe[1]:UFILter<i>:STOPb:UPPer? 


SENSe{1]:UFILter<i>:STOPb? 


SENSe[1]:UFILter<i>:TOCTave[:STATe] 


SENSe[1]:UFILter<i>:WIDTh 


SENSe[1]:UNIT 


SENSe[1]:VOLTage:APERture 
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<i> 

1to9 

<nu> 

Value range see 2.6.1 


<i> 

1to9 

<nu> 

Value range see 2.6.1 


<i> 

1to9 

<nu> 

Value range see 2.6.1 


<i> 

1to9 
<nu> 
Query only 


<i> 

1to9 
<nu> 
Query only 


<i> 

1to9 
<nu> 
Query only 


Value range see 2.6.1 


<nu>=>1mMs... 


Value range see 2.6.5.2 


2.7.2 
FILTER-Panel 
FILTER 01 to 09 


2.7.2 
FILTER-Panel 
FILTER 01 to 09 


2.7.2.2 
FILTER-Panel 
FILTER 1 to9 
— Passband 


2.7.2.3 
FILTER-Panel 
FILTER 1 to9 
— Passb low 


2.7.2.3 
FILTER-Panel 
FILTER 1 to9 
— Passb upp 


2.7.2.3 
FILTER-Panel 
FILTER 1 to9 
— Stopb low 


2.7.2.3 
FILTER-Panel 
FILTER 1 to 9 
— Stopb upp 


2.7.2.2 
FILTER-Panel 
FILTER 1 to9 
— Stopband 


2.7.2 
FILTER-Panel 
FILTER 01 to 09 


2.7.2.4 and 2.7.2.5 
FILTER-Panel 
FILTER 1 to9 

=> Width 


2.4 
ANLR-Panel 
Unit 


2.6.5.2 
2.6.5.3 
2.6.5.24 
ANLR-Panel 
Meas Time 
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SENSe[1]:VOLTage:APERture:MODE AFASt 2.6.5.2, 

AUTO 2.6.5.3 
TRIGgered 2.6.5.5 

VALue 2.6.5.24 

FAST ANLR-Panel 
Meas Time 

— AUTO FAST 
— AUTO 

— TRIGGERED 
— VALUE 

— FIX 200ms 


SENSe[1]:VOLTage:FUNDamental <nu> 2.6.5.6 
Value range and units determined | ANLR-Panel 
by instrument or function Fundament 


SENSe[1]:VOLTage:FUNDamental:MODE 2.6.5.6 and 2.6.5.7 
ANLR-Panel 
Fundamentl 

— AUTO 

— VALUE: 


SENSe[1]:VOLTage:INTVtime <nu> 2.6.5.4 

20 ms to 10s 2.6.5.24 

20 ms to 100 s ANLR-Panel 
Intv Time 


SENSe[1]: VOLTage:INTVtime: MODE 2.6.5.4 
ANLR-Panel 
Intv Time 

— FIX 50ms 
— FIX 200ms 
— FIX 1000ms 
> FIX3 SEC 
— VALUE: 


SENSe[1]:WAVeform:COMPression 2.6.5.14 
ANLR-Panel 
Comp Fact 


SENSe[1]:WAVeform:DURation <nu> 2.6.5.14 
see 2.6.5.14 WAVEFORM ANLR-Panel 
Trace Len 


SENSe[1][:VOLTagelPOWer]:UNIT[112] PCT 2.4 
DB ANLR-Panel 
see 3.10.4 Units for IEC Unit Ch1/Ch2 
Measurement Results 


SENSef1 ][: VOLTagelPOWer]:REFerence <nu> 2.6.5.1 
Analog instruments ANLR-Panel 
100 pV...1000 V Reference 
Digital instrument 
0.0 to 1.0 FS 


SENSef[1][: VOLTagelPOWer]:REF erence <nu> 2.6.5.1 
Analog instruments: ANLR-Panel 
100 pV to 1000 V Ref Volt 
Digital instrument: 
100 pFS to 100 FS 
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Alphabetical List of Commands 


Command 


SENSef[1 ]|[:VOLTagelPOWer]:REFerence:MODE 


SENSe[1][: VOLTagelPOWer]:REFerence:MODE 


SENSe[12][:VOLTagel POWer]:UNIT[112] 


SENSe2:DATA112? 


SENSe2:FUNCtion 


SENSe2:VOLTage:REFerence 


SENSe2:VOLTage:REFerence:MODE 


SENSe3:DATA1|2? 


SENSe3:FREQuency:REFerence 
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Parameter 


CH1Store 
CH2Store 
CH1Meas 
CH2Meas 
STORe 
GENTrack 
VALue 


CH1Store 
CH2Store 
CH1Meas 
CH2Meas 
VALue 


V!| DBV! DBU! FS! DBM! W! 
DPCTV | DVI VVR| PCTVVR | 
DPCTW IDW | PPR! PCTPPR |! 
PCTFS | DBFS! DPCTIDBR 


<nu> 
Query only 


‘OFF' 
"PEAKvoltage’ 
‘RMS' 
‘PHASetoref' 
‘DIGInpamp!' 


<nu> 
Analog instruments 
1 mV to 1000 V 
Digital instrument 
0.0 to 1.0 FS 


CH1Store 
CH2Store 
STORe 
CH1Meas 
CH2Meas 
GENTrack 
DiGoutampl 
VALue 


<nu> 
-1 MHz to 1 MHz 


UPL 


Section 


2.6.5.1 
ANLR-Panel 
Reference 

— STORE CH1 
— STORE CH2 
— MEAS CH1 
— MEAS CH2 
— STORE 

— GEN TRACK 
— VALUE: 


2.6.5.1 
ANLR-Panel 
Reference 

— STORE CH1 
— STORE CH2 
— MEAS CH1 
— MEAS CH2 
— VALUE: 


2.4 
ANLR-Panel 
Unit Ch1/Ch2 


3.15.8 
Result display 


2.6.5.18 
ANLR-Panel 
INPUT DISP 

— OFF 

— PEAK 

— RMS 

— PHAS to REF 
— DIG INP AMP 


2.6.5.1 
ANLR-Panel 
Reference 


2.6.5.1 
ANLR-Panel 
Reference 

— STORE CH1 
— STORE CH2 
— MEAS CH1 
— MEAS CH2 
— STORE 

— GEN TRACK 
— DIG OUT AMP 
— VALUE: 


3.15.8 
Result display 


2.6.5.1 
ANLR-Panel 
Ref Freq 
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UPL List of Commands 


Command Parameter | Section | 


SENSe3:FREQuency:REFerence:MODE CH1Store 2.6.5.1 
CH2Store ANLR-Panel 
CH1Meas Reference 
CH2Meas — STORE CH1 
STORe — STORE CH2 
GENTrack — MEAS CH1 
VALue — MEAS CH2 
— STORE 
— GEN TRACK 
— VALUE: 
SENSe3:FREQuency:REFerence: MODE CH1Store 2.65.19 
CH2Store ANLR-Panel 
STORe Ref Freq 
CH1Meas — STORE CH1 
CH2Meas — STORE Ch2 
GENTrack — STORE 
VALue — MEAS CH1 
— MEAS CH2 
— GEN TRACK 
— VALUE: 
2.3.4.2 
ANLR-Panel 
Freq Sett 
SENSe3:FREQuency:SETTling:COUNt <n> 2.6.5.1 
EXP | FLAT: ANLR-Panel 
2...6 Samples 
AVER: 
2...100 
SENSe3:FREQuency:SETTling: MODE OFF 2.6.5.1 
EXPonential ANLR-Panel 
FLAT Settling 
AVERage — OFF 
~ EXPonential 
— FLAT 
— AVERage 
SENSe3:FREQuency:SET Tling:RESolution <nu> 2.6.5.1 
Value range and units determined | ANLR-Panel 
by instrument or function Resolution 
see 2.6.5.1 
SENSe3:FREQuency:SET Tling:TOLerance <nu> 2.6.5.1 
0.001 to 10 % ANLR-Panel 
Tolerance 
SENSe3:FREQuency:SETTling: TOUT <nu> 2.6.5.1 
0.001...10s ANLR-Panel 
Timeout 
SENSe3:FREQuency:UNIT[1/2] HZ 2.4 
DHZ ANLR-Panel 
DPCTHZ Unit Ch1/Ch2 
TERZ 
oct 
DEC 
FFR 
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Alphabetical List of Commands 


SENSe3:FUNCtion 


SENSe3:PHASe:FORMat 


SENSe3:PHASe:REFerence 


SENSe3:PHASe:REFerence:MODE 


SENSe3:PHASe:SETTling:COUNt 


SENSe3:PHASe:SETTling: MODE 


SENSe3:PHASe:SETTling:RESolution 


SENSe3:PHASe:SETTling: TOUT 
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'‘OFF' 
‘FREQuency' 
‘SFREquency’ 
‘FQPHase' 
'FQGRoupdelay’ 


POSitive 
POSNegative 
NEGative 
RAD 
RADBipolar 
RADNegative 


<nu> 
-360°,.,+360° 


<n> 

EXP | FLAT: 
2...6 

AVER: 
2...100 


OFF 
EXPonental 
FLAT 
AVERage 


<nu> 
Value range and units determined 
by instrument or function 

see 2.6.5.1 


UPL 


2.6.5.19 

2.6.5.20 

2.6.5.21 
ANLR-Panel 
FREQ/PHAS 

— OFF 

— FREQ 

— SAMPLE FREQ 
— FREQ&PHASE 
— FREQ&GRPDEL 


2.6.5.19 
ANLR-Panel 
Format Pha 

— 0 to 360° 

— -180° to 180° 
— - 360° to 0° 
~0to2nx 
2-nttot+rn 
7-27 700 


2.6.5.1 
ANLR-Pane! 
Reference 


2.6.5.1 
ANLR-Panel 
Reference 
— STORE 
— VALUE: 


2.3.4.2 
ANLR-Panel 
Phas Settl 


2.6.5.1 
ANLR-Panel 
Samples 


2.6.5.1 
ANLR-Panel 
Settling 

— OFF 

— EXPonential 
— FLAT 

— AVERage 


2.6.5.1 
ANLR-Panel 
Resolution 


2.6.5.1 
ANLR-Panel 
Timeout 
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UPL 


Command Parameter 


SENSe3:PHASe:UNIT2 


SENSe4:DATA? 


SOURce:DIGital:FEED 


SOURce:DIGital:REFerence 


SOURce:DIGital:SYNC:DELay 


SOURce:DIGital:SYNC:MODE 


SOURce:DIGital:SYNC:SOURce 


SOURce:EQUalize:CONTrol:POINts? 


SOURce:EQualize:CONTrol[:DATA] 


SOURce:FREQuency[1][:CWIFIXed] 


SOURce:FREQuency:DIFFerence 
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<nu> 
Query only 


V50 

V60 
WCLock 
IWCLock 
F1024 


GCLock 
AINPut 
RINPut 
SINPut 


<n> 
0 to 1023 
Query only 


<n>{,<n>} 


<nu> 
Value range and units determined 
by instrument or function 


<nu> 
Value range and units determined 
by instrument or function 


2.4 
ANLR-Panel 
Unit Ch2 


3.15.8 
Result display 


2.5.3 

GEN-Panel 

Src Mode 

— AUDIO DATA 

— JITTER ONLY 
— PHASE 

— COMMON ONLY 


2.5.3 
GEN-Panel 
Data 

— ALL ZERO 
— ALL ONE 


2.5.3.1 
GEN-Panel 
Phase ToRef 


2.5.3 

GEN-Panel 

Sync Mode 

— VIDEO 50 

— VIDEO 60 

— WORD CLK 
— WRD CLK INV 
—> 1024 kHz 


2.5.3 
GEN-Panel 
Sync Out 

— GEN CLK 
— AUDIO IN 
— REF IN 
— SYNC IN 


2.9.1.3 
No manual 
control 


2.9.1.3 
No manual 
control 


2.5.4.8 
GEN-Panel 
UPPER FREQ 


2.5.4.8 
GEN-Panel 
DIFF FREQ 
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Alphabetical List of Commands 


UPL 


SOURce:FREQuency:MEAN 


SOURce:FREQuency:MODE 


SOURce:FREQuency:OFFSet:STATe 


SOURce:FREQuency:REFerence 


SOURce:FREQuency:STARt 
SOURce:FREQuency:STOP 


SOURce:FREQuency[:CWIFIXed] 


SOURce:FREQuency/<i>][:CWIFIXed] 


SOURce:FREQuency(1][:CWIFIXed] 


SOURce:FREQuency2[:CWIFIXed] 


SOURce:FUNCtion: MODE 
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<nu> 
Value range and units determined 
by instrument or function 


CW | FlXed 
SWEep1 
SWEep2 
LIST1 
LIST2 


<nu> 
1 mHz to 1 MHz 


<nu> 
Value range and units determined 
by instrument or function 


<nu> 
Value range and units determined 
by instrument or function 


<i> 

{to 17 

<nu> 

Value range and units determined 
by instrument or function 


<nu> 
ANALOG-Gen: 

240 Hz to 21,75 kHz 
DIGITAL-Gen: 

240 Hz to finay 

fmax See 2.5.1 


<nu> 
0 Hz to Nutzfreq /8 


EQUalvoltage 
DEFinedvoltage 


1EC268 
1EC118 


2.5.4.8 
GEN-Panel 
MEAN FREQ 


2.5.4.2 
GEN-Panel 
SWEEP CTRL 
X Axis 

Z Axis 


2.5.4.1 
GEN-Panel 
Frq. Offset 

— + 1000 PPM 
— OFF 


2.5.2 
GEN-Panel 
Ref.Freq 


2.5.4.2 
GEN-Panel 
FREQUENCY 
— Start 

— Stop 


2.5.4.5 
GEN-Panel 
FREQUENCY 


2.5.4.4 
GEN-Panel 


Freq No1 ...17 


2.5.4.7 
GEN-Panel 
UPPER FREQ 


2.5.4.7 
GEN-Panel 
LOWER FREQ 


2.5.4.4 
GEN-Panel 

Mode 

— EQUAL VOLT 
— DEFINE VOLT 
2.5.4.1.1 
GEN-Panel 

Mode 

— IEC 268 

> IEC 118 


UPL List of Commands 


SOURce:FUNCtion[:SHAPe] SiNusoid 2.5.4 

MUL Tisine GEN-Panel 
BURSt FUNCTION 
S2Pulse — SINE 

MDISt — MULTISINE 
DFD — SINE BURST 
RANDom — SINE? BURST 
USER — MOD DIST 
POLarity — DFD 

— RANDOM 

— ARBITRARY 
— POLARITY 


SOURce:FUNCtion[:SHAPe] 2.5.4 
SiNusoid GEN-Panel 
MUL Tisine FUNCTION 
BURSt — SINE 
S2Pulse — MULTISINE 
MDISt — SINE BURST 
DFD — SINE? BURST 
RANDom — MOD DIST 
USER — DFD 
POLarity — RANDOM 
FSK — ARBITRARY 
— POLARITY 
—~ FSK 


SOURce:INTerval: MODE CW | FIXed 2.5.4.2 
SWEep1 GEN-Panel 
SWEep2 SWEEP CTRL 
LIST1 X Axis 

LIST2 Z Axis 


SOURce:INTerval:STARt <nu> 2.5.4.1.3 
Value range and units determined | 2.5.4.5 

by instrument or function 2.5.4.6 
GEN-Panel 
Start 


SOURce:INTerval:STOP <nu> 2.5.4.1.3 
Value range and units determined | 2.5.4.5 

by instrument or function 2.5.4.6 
GEN-Panel 
Stop 


SOURce:INTerval[:CWIFIXed] <nu> 2.5.4.5 
Value range and units determined | 2.5.4.6 
by instrument or function GEN-Panel 
INTERVAL 


SOURce:LIST:DWELI <n>{,<n>} 2.9.1.3 
No manual 
control 


SOURce:LIST:DWEL!:CONTro!:POINts? <n> 2.9.1.3 
0 to 1023 No manual 
Query only control 


SOURce:LIST:DWELI:CONTrol[:DATA] <n>{,<n>} 2.9.1.3 
No manual 
control 
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Alphabetical List of Commands 


Command 


SOURce:LIST:DWELI:POINts? 


SOURce:LIST:FREQuency 


SOURce:LIST:FREQuency:POINts? 


SOURce:LIST:INTerval 


SOURce:LIST:INTerval:POINts? 


SOURce:LIST:ONTime 


SOURce:LIST:ONTime:POINts? 


SOURce:LIST: VOLTage 


SOURce:LIST:VOLTage:POINts? 


SOURce:LOWDistortion 


SOURce:MULTisine:COUNt 


SOURce:MULTisine: MODE 


Parameter 


<n> 
0 to 1023 
Query only 


<n>{,<n>} 


<n> 
0 to 1023 
Query only 


<n>{,<n>} 


<n> 
Oto 1023 
Query only 


<n>{,<n>} 


<n> 
Oto 1023 
Query only 


<n>{,<n>} 


<n> 
0 to 1023 
Query only 


EQUalvoltage 
DEFinedvoltage 


SOURCce:033 '033 ID code' 


SOURce:OFF:MODE 
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SWEep2 | LIST2 


UPL 


Section 


2.9.1.3 
No manual 
control! 


2.9.1.3 
No manual 
control 


2.9.1.3 
No manual 
control 


2.9.1.3 
No manual 
control 


2.9.1.3 
No manual 
control 


2.9.1.3 
No manual 
control 


2.9.1.3 
No manual 
control 


2.9.1.3 
No manual 
control 


2.9.1.3 
No manual 
control 


2.5.4.1 
2.5.4.3 
GEN-Panel 
Low Dist 
> ON 

— OFF 


2.5.4.4 
GEN-Panel 
No of Sine 


2.5.4.4 
GEN-Panel 

Mode 

— EQUAL VOLT 
— DEFINE VOLT 


No manual 
control 


2.5.4.2 
GEN-Panel 
Z Axis 

— OFF 
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UPL List of Commands 


SOURce:ONTime:DELay 2.5.4.5 
2.5.4.6 
GEN-Panel 
BurstOnDel 


SOURce:ONTime:MODE CW | FlXed 2.5.4.2 
SWEep1 GEN-Panel 
SWEep2 SWEEP CTRL 
LIST1 X Axis 

LIST2 Z Axis 


SOURce:ONTime:STARt <nu> 2.5.4.2 
SOURce:ONTime:STOP Value range and units determined | 2.5.4.5 

by instrument or function 2.5.4.6 
GEN-Panel 
Start 

Stop 


SOURce:ONTime[:CWIFlXed] <nu> 2.5.4.5 
Value range and units determined | GEN-Panel 
by instrument or function ON TIME 


SOURce:PHASe/<i>][:ADJust] <i> 2.5.4.4 

1to 17 GEN-Panel 
<nu> Phas No 1...17 
0 to 360° 


SOURce:PROTocol OFF 2.5.3.2 

STATic ANA-Panel 
ENHanced PROTOCOL 
— PANEL OFF 
~ STATIC 

— ENHANCED 


SOURce:PROTocol:RCHannelstatus 2.5.3.2 
GEN-Panel 
Ch Stat. R 

— ZERO 

—> EQUAL L 
— FILE+AES3 
> FILE+CRC 
~ FILE 


SOURce:PROToco!: UMODe 2.5.3.2 
GEN-Panel 
User Mode 
— ZERO 

— FILE DEF 


SOURce:RANDom:DOMain FREQuency 2.5.4.9 
TIME GEN-Panel 
Domain 

— FREQ 
=> TIME 


SOURce:RANDom:FREQuency:LOWer <nu> 2.5.4.9 

SOURce:RANDom:FREQuency:UPPer Value range and units determined | GEN-Panel 
by instrument or function Lower Freq 
Upper Freq 
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UPL 


eran een 


SOURce:RANDom:PDF 


SOURce:RANDom:SHAPe 


SOURce:RANDom:SPACing:FREQuency 


SOURce:RANDom:SPACing: MODE 


SOURce:SINusoid:DITHer 


SOURce:SINusoid:DITHer:STATe 


SOURCce:SWEo)p ... 


SOURce:SWEep:DWEL! 


SOURce:SWEep:FREQuency:POINts 


SOURce:SWEep:FREQuency:SPACing 


SOURce:SWEep:FREQuency:STEP 


SOURce:SWEep:INTerval:POINts 
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GAUSsian 
TRlangle 
REC Tangle 


ARBitrary 


<nu> 

Lower limit value: 

analog = 2.93 Hz 

digital = sampling frequency / 
16384 


ATRack 
USERdefined 


<nu> 
Oto 1FS 


<nu> 
10 ms to 1000 s 


<n> 
2 to 1024 


LiNear 
LOGarithmic 


<n> 
2 to 1024 


2.5.4.1.1 

2.5.4.9 
GEN-Panel 

PDF 

— GAUSS 

— TRIANGLE 
— RECTANGLE 


2.5.4.9 
GEN-Panel 
Equalizain 

— WHITE 

— PINK 

— THIRD OCT 
— FILE 


2.5.4.4 and 2.5.4.9 
GEN-Panel 
Spacing 


2.5.4.4 and 2.5.4.9 
GEN-Panel 
Spacing 

— ANLR TRACK 
— USER DEF 


2.5.4.1.1 
GEN-Panel 
Dither 


2.5.4.1.1 
GEN-Panel 
Dither 

— ON 

— OFF 


3.10.1.4 
GEN-Panel 


2.5.4.2 
GEN-Panel 
Dwell 


2.5.4.2 
GEN-Panel 
Points 


2.5.4.2 
GEN-Panel 
Spacing 


2.5.4.2 
GEN-Panel 
Step 


2.5.4.1.3 
GEN-Panel 
Points 
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Command 


SOURce:SWEep:INTerval:SPACing 


SOURce:SWEep:INTerval:STEP 


SOURce:SWEep:MODE 


SOURce:SWEep:NEXTstep 


SOURce:SWEep:ONTime:POINts 


SOURce:SWEep:ONTime:SPACing 


SOURce:SWEep:ONTime:STEP 


SOURce:SWEep:VOLTage:POINts 


SOURce:SWEep:VOLTage:SPACing 


SOURce:SWEep:VOLTage:STEP 


SOURce:VOLTage:CREStfactor 


SOURce:VOLTage:CREStfactor: MODE 


1078.2008.02 


3.255 


List of Commands 


Parameter 


LINear 
LOGarithmic 


<nu> 
Value range and units determined 
by instrument or function 


<n> 
2 to 1024 


LiNear 
LOGarithmic 


<nu> 
Value range and units determined 
by instrument or function 


<n> 
2 to 1024 


LiNear 
LOGarithmic 


<nu> 
Value range and units determined 
by instrument or function 


<n> 
1 to 100 


MINimized 
DPHase 
VALue 


Section 


2.5.4.1.3 
GEN-Panel 
Spacing 

— LIN 

— LOG 


2.5.4.1.3 
GEN-Panel 
Step 


2.5.4.2 
GEN-Panel 
Sweep Ctrl 


2.5.4.2 
GEN-Panel 

Next Step 

— ANLR SYNC 
— DWELL VALUE 
— DWELL FILE 


2.5.4.2 
GEN-Panel 
Points 


2.5.4.2 
GEN-Panel 
Spacing 

— LIN 

—> LOG 


2.5.4.1.3 
GEN-Panel 
Step 


2.5.4.2 
GEN-Panel 
Points 


2.5.4.2 
GEN-Panel 
Spacing 

— LIN 

—> LOG 


2.5.4.2 
GEN-Panel 


Step 


2.5.4.4 
GEN-Panel 
Crest Fact 


2.5.4.4 
GEN-Panel 

Crest Fact 

— OPTIMIZED 
— DEFINE PHAS 
— VALUE 
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Alphabetical List of Commands 


UPL 


Command Parameter | Section —_| 


SOURce:VOLTage:EQuUalize:POINts? 


SOURce:VOLTage:EQUalize:STATe 


SOURce:VOLTage:E QUalize[:DATA] 


SOURce:VOLTage:EQUalizer:STATe 


SOURce:VOLTage:LIMit[: AMPLitude] 


SOURce:VOLTage:LOWLevel 


SOURce:VOLTage:MODE 


SOURCce:VOLTage:RANGe:AUTO 


SOURce:VOLTage:RATio 


SOURce:VOLTage:REFerence 


SOURce:VOLTage:STARt 
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<n> 
0 to 1023 
Query only 


<n>{,<n>} 


<nu> 
Oto 20V 
O0to1FS 


<nu> 
0 to SOUR:VOLT 


CW|FiXed 
SWEep1 
SWEep2 
LIST1 
LIsT2 


<nu> 
1 mV to 1 MV 


<nu> 
Value range determined by 
instrument or function 


2.9.1.3 
No manual 
control 


2.5.4.4 and 2.5.4.3 
GEN-Panel 
Equalizer 

> ON 

— OFF 


2.9.1.3 
No manual 
control 


2.5.4.4 
GEN-Panel 
Equalizer 
> ON 

— OFF 


2.5.2 
GEN-Panel 

For Volt Range = 
AUTO, Max Volt 
is displayed, 

for Volt Range = 
FIX, a numeric 
value. 


2.5.4.5 
GEN-Panel 
Low Level 


2.5.4.2 
GEN-Panel 
SWEEP CTRL 
X Axis 

Z Axis 


2.5.2 
GEN-Panel 
Volt Range 
— AUTO 
— FIX 


2.5.4.7 
GEN-Panel 
VOLT LF:UF 


2.5.2 
GEN-Panel 
Ref.Volt 


2.5.4.2 
GEN-Panel 
VOLTAGE 
— Start 
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SOURce:VOLTage:STOP 


SOURce:VOLTage:TOTal:GAIN 


SOURce:VOLTage:TOTal:RMS? 


SOURce:VOLTage:TOTal[:LEVellAMPLitude] 


SOURCce:VOLTage[:LEVellAMPLitude] 


SOURce:VOLTage[:LEVellAMPLitude]:OFFSet 


SOURCce:VOLTage[:LEVellAMPLitude]:OFFSet:STATe 


SOURce:VOLTage([<i>][:LEVellAMPLitude] 
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<nu> 
Value range determined by 
instrument or function 


<nu> 
OV to20V 


<nu> 
Analog instruments: 
Output = UNBAL: 

0 to 14,142 V 

(OUTPUT = BAL: 

0 ...16.971 V 

Digital instrument: 

Src Mode = AUDIO DATA: 
Oto 1FS 

Src Mode = JITTER ONLY: 
0 Ul to 2,5 Ul 

Src Mode = PHASE: 
Oto1FS 

Src Mode = COMMON ONLY: 
OVto10V 


<nu> 
Oto 12V 
Oto 24V 
Oto1FS 


<n> 
-5Vto5V 
-10 Vto 10 V 
-1 FS to1FS 


<i> 

1to 17 

<nu> 

Analog instr.: OUTP:TYPE UNB 
Oto10V 

Analog instr.: OUTP: TYPE BAL 
Oto 20 V 

Digital instrument: 

Oto1FS 


2.5.4.2 
GEN-Panel 
VOLTAGE 
— Stop 


2.5.4.4 
GEN-Panel 
TOTAL GAIN 


2.5.4.4 
2.5.4.9 
2.5.4.10 
GEN-Panel 
TOTAL RMS 


2.5.4.4 Query only 
2.5.4.7 

2.5.4.8 

2.5.4.9 

2.5.4.10 
GEN-Panel 
TOTAL VOLT 


2.5.4.3 
2.5.4.5 
2.5.4.6 
2.5.4.11 
2.5.4.12 
GEN-Panel 
VOLTAGE 


2.5.4.1.1 
GEN-Panel 
DC Offset 


2.5.4.1.1 
GEN-Panel 
DC Offset 
— OFF 

— ON 


2.5.4.4 
GEN-Panel 
Volt No 1 to 17 
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UPL 


SOURce2:FREQuency: MODE 


SOURce2:FREQuency:STARt 


SOURce2:FREQuency:STOP 


SOURce2:FREQuency[:CWIFIXed] 


SOURce2:FUNCtion 


SOURce2:SWEoep> ... 


SOURce2:SWEep:DWELI 


SOURce2:SWEep:FREQuency:POINts 


SOURce2:SWEep:FREQuency:SPACing 


SOURce2:SWEep:FREQuency:STEP 
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CW | FiXed 
SWEep1 
LIST1 


<nu> 
10 Hz to 110 kHz 


<nu> 
10 Hz to 110 kHz 


<nu> 
10 Hz to 110 KHz 


OFF 
ANLGout 
COMMon 
JITTer 


<nu> 
10 ms to 1000 s 


<n 
2 to 1024 


LiNear 
LOGarithmic 


<nu> 
depending on STARt and STOP 


2.5.4.2 Sweeps 
GEN-Panel 
AUX GEN: 
SWEEP CTRL 
X Axis 


2.5.4.2 Sweeps 
GEN-Panel 
AUX GEN: 
FREQUENCY 
Start 


2.5.4.2 Sweeps 
GEN-Panel 
AUX GEN: 
FREQUENCY 
Stop 


2.5.5 
GEN-Panel 
Abhangig von 
AUX GEN: 

— Anlg Freq 
— Comm Freq 
= JittPkFreq 


2.5.5 

GEN-Panel 

AUX GEN: 

— OFF 

— ANALOG OUT 
— COMMON MODE 
— JITTER 


2.5.4.2 Sweeps 
GEN-Panel 
AUX GEN: 


2.5.4.2 Sweeps 
GEN-Panel 
AUX GEN: 
Dwell 


2.5.4.2 Sweeps 
GEN-Panel 
AUX GEN: 
FREQUENCY 
Points 


2.5.4.2 Sweeps 
GEN-Panel 
Spacing 

— LIN 

> LOG 


2.5.4.2 Sweeps 
GEN-Panel 
AUX GEN 
FREQUENCY 
Step 
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SOURce2:SWEep:MODE 


SOURce2:SWEep:NEXTstep 


SOURce2:SWEep:VOLTage:POINts 


SOURce2:SWEep:VOLTage:SPACing 


SOURce2:SWEep:VOLTage:STEP 


SOURce2:VOLTage:MODE 


SOURce2:VOLTage:STARt 


SOURCce2:VOLTage:STOP 


SOURce2:VOLTage[:LEVellAMPLitude] 
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<n> 
2 to 1024 


LiNear 
LOGarithmic 


<nu> 
depending on STARt and STOP 


CW | FiXed 
SWEep1 
LIST1 


<nu> 
0 to 7.07 V 
0 to 250 mUl 


<nu> 
0 to 7.07 V 
0 to 7.07 V 
0 to 250 mUI 


<nu> 
Oto 7.07 V 
Oto 7.07 V 
0 to 250 mUl 
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2.5.4.1.3 
GEN-Panel 
AUX GEN 
Sweep Ctrl 


2.5.4.2 Sweeps 
GEN-Panel 

AUX GEN: 

Next Step 

— ANLR SYNC 
— DWELL VALUE 
— DWELL FILE 


2.5.4.2 Sweeps 
GEN-Panel 

AUX GEN 
VOLTAGE | AMPL 
Points 


2.5.4.2 Sweeps 
GEN-Panel 
VOLTAGE | AMPL 
AUX GEN: 
ANALOG 

Spacing 

— LIN 

—~ LOG 


2.5.4.2 Sweeps 
GEN-Panel 

AUX GEN 
VOLTAGE | AMPL 
Step 


2.5.4.2 Sweeps 
GEN-Panel 
AUX GEN 
SWEEP CTRL 
X Axis 


2.5.4.2 Sweeps 
GEN-Panel 

AUX GEN 
VOLTAGE | AMPL 
Start 


2.5.4.2 Sweeps 
GEN-Panel 

AUX GEN 
VOLTAGE | AMPL 
Stop 


2.5.5 
GEN-Panel 
Abhangig von 
AUX GEN: 

~— Anlg Ampl 
— Comm Ampl 
~— JittPkAmpl 
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STATus:OPERation:COND? <n> 3.7.3.4 
Query only No manual 
control 


STATus:OPERation:ENABle <n> 3.7.3.4 


~090100100 No manual 
Ps ea es Se: ee Le Ee ee control 


...d7 d6 d5 d4 d3 d2 d1 do 


Example: 
d2 and d5 set: 
<n> = 36 (4 + 32) 


STATus:OPERation:NTRansition 3.7.3.4 
No manual 
control 


STATus:OPERation:PTRansition 3.7.3.4 


No manual 
control 


STATus:OPERation[:EVENt]? <n> 3.7.3.4 


Query on No manual 
control 


STATus:PRESet 3.7.5 


No manual 
control 


STATus:QUEStionable: COND? <n> 3.7.3.5 


Query onl No manual 
ry ly 
control 


STATus:QUEStionable:ENABle 3.7.3.5 


No manual 
control 


STATus:QUEStionable:NTRansition 3.7.3.5 


No manual 
control 


STATus: QUEStionable:PTRansition 3.7.3.5 


No manual 
control 


STATus:QUEStionable[:EVENt]? <n> 3.7.3.5 
Query only No manual 
control 


STATus:XQUEstionable:COND? <n> 3.7.3.6 


Query only No manual 
control 


STATus:XQUEstionable:ENABle 3.7.3.6 


No manual 
control 


STATus:XQUEStionable:NTRansition 3.7.3.6 
No manual 
control 
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Command 


STATus:XQUEstionable:PTRansition 


STATus:XQUEstionable[:EVENt]? 


SYSTem:AHARdware:VERSion? 


SYSTem:BEEPer:STATe 


SYSTem:COMMunicate:GPIB:ADDRess 


SYSTem:COMMunicate:GTL 


SYSTem:COMMunicate:SERial2: CONTrol 


SYSTem:COMMunicate:SERial2: FEED:BITS 


SYSTem:COMMunicate:SERial2:FEED:BAUD 
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Parameter 


<n> 
Query only 


ABOard 
ACODe 
Query only 


Query: 

SYST:AHAR: VERS? ABO 
SYST:AHAR: VERS? ACOD 

The response is either the number 
of a version (eg 0.01) or 

-NA- (Not Available) if the board is 
not installed. 


3.7.3.6 
No manual 
control 


3.7.3.6 
No manual 
control 


2.15.7 
OPTIONS-Panel 
VERSIONS 
Anlg Board 

code 


2.15.2 
OPTIONS-Panel 
Beeper 

—> ON 

— OFF 


2.15.1 
OPTIONS-Panel 
UPL IECadr 


LOCAL- 
Tastendruck 


2.15.1 
OPTIONS-Panel 
Handshake 

— RTS/CTS 

— XON/XOFF 


2.15.1 
OPTIONS-Panel 
Data Bits 

737 

38 


2.15.1 
OPTIONS-Panel 
Baud Rate 

— 2400 Baud 
— 3600 Baud 
— 4800 Baud 
— 7200 Baud 
— 9600 Baud 
— 19200 Baud 
— 38400 Baud 
— 56000 Baud 
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SYSTem:COMMunicate:SERial2:FEED:PARity[:TY PE] | NONE 2.15.1 
OPTIONS-Panel 
Parity 

— NONE 

— EVEN 

— ODD 


SYSTem:COMMunicate:SERial2:FEED:SBITs 2.15.1 
OPTIONS-Panel 
Stop Bits 

1 

-2 


SYSTem:DHARdware:VERSion? CPUboard 2.15.7 

DBOard OPTIONS-Panel 

Query only VERSIONS 
CPU Board 

Query: Dig. Board 

SYST:DHAR:VERS? CPU 

SYST:DHAR:VERS? DBO 

The response is the number of a 

version (eg 0.05). 


SYSTem:DISPlay:READing:RATE MAXSpeed 2.15.5 
FSTSpeed OPTIONS-Panel 
MEDSpeed Read Rate 
SLWSpeed — MAX SPEED 
— 6/s 

— 3/s 

> 1/s 


SYSTem:DISPlay:READing:RESolution 2.15.5 
OPTIONS-Panel 
Read Resol 


SYSTem:DI!ISPlay:TRACe|]:LOAD 2.15.5.4 
OPTIONS-Panel 
Scan conf 
— MANUAL 
— DEFAULT 
— AUTO COLOR 
— AUTO LINE 


SYSTem:DISPlay:TRACe[1!2]:COLor 2.15.5.4 
OPTIONS-Panel 
Color (A) / (B) 
— GREEN 
— YELLOW 
— BLUE 
— CYAN 
— MAGENTA 
> WHITE 


— BLACK 
— DARK GRAY 
— LIGHT GRAY 
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SYSTem:DISPlay:TRACe[1|2]:LINE 


SYSTem:DISPlay:TRACe[1!2]:SELect 


SYSTem:ERRor? 


SYSTem:INFOtext:STATe 


<n> 
Query only 


ON 
OFF 


SYSTem:KEY:RDELay 


<nu> 
0.25 to 1.0 s 


SYSTem:KEY:RRATe 


SYSTem:LSPeed 


SYSTem:OPTions: VERSion? 


<nu> 
0 to 50 Hz 


FAST 
SLOW 


LDG 
REMOte 
DAUDio 
SPEaker 
DAPRotocol 
DAultter 
sacontol 
B33 

B6 

Query only 


Query-Form z.B.: 


SYSTem:PARameter:LINK <n> 
0 to 2047 
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Command Parameter Section 


alias B1 
alias B4 
alias B2 
alias B5 
alias B21 
alias B22 
alias B10 


SYST:OPT:VERS? LDG 


The response is either the number 
of an option (eg 0.01), INST or 

-NA- (Not Available) if the board or 
option are not installed. 


2.15.5.4 
OPTIONS-Panel 
Line (A) / (B) 


2.15.5.4 
OPTIONS-Panel 
Scannr.(A) 
Scannr.(B) 


3.3.2 
No manual 
control 


2.9.1.1 
FILE-Panel 
Info Displ 
> ON 
— OFF 


2.15.3 
OPTIONS-Panel 
Rep Delay 


2.15.3 
OPTIONS-Panel 
Reptn Rate 


No manual 
contro! 


2.15.7 
2.6.6 
OPTIONS-Panel 
OPTIONS ------- 
B1 Low Dist 

B4 Rem Ctrl 

B2 DigAudio 

B5 Speaker 

B21 DA Prot 
B22 DA Jitt 

B10 Seg Ctrl 
TU-T 033 

B6 Coher 


2.15.7 
OPTIONS-Panel 
Param. Link 
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Command Parameter | Section | 


SYSTem:PHONe 2.6.6 
ANLR-Panel 
Phone Out 

— SPKPhone 

— PERMANENT 


SYSTem:PRINt TRACe1 2.14.5 
TRACe2 OPTIONS-Panel 
EQualize PRINT 
ERRors Type 
DWELI — TRACE A 
LIMLower — TRACE B 
LIMUpper — EQUALIZATN 
LIST1 — LIM REPORT 
LIST2 — DWELL VALUE 
TR1And2 — LIM LOWER 
OFF — LIM UPPER 
> X AXIS 
> ZAXIS 
— TRACE A+B 
— OFF 


SYSTem:PROGram:EXECute ‘filename’ 2.16 
OPTIONS-Panel 
Exec Macro 
<filename> 


SYSTem:PROGram:POINts? <n> No manual 
0 to 1024 control 
Query only 


SYSTem:PROGram[:DATA] <n>{,<n>} No manual 


control 


SYSTem:SOFTware:VERSion? SOF Tware 2.15.7 
SETUp OPTIONS-Panel 
Query only VERSIONS 
Software 
Query: Setup 
SYST:SOFT:VERS? SOFT 
SYST:SOFT:VERS? SETU 
The response is the number of a 
version (eg 3.05). 


SYSTem:SPEaker:GAIN <nu> 2.6.6 


-120 ...120 dB ANLR-Panel 
Pre Gain 
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SYSTem:SPEaker:SOURce OFF 2.6.6 


INP1 ANLR-Panel 

INP2 - SPEAKER 

INtAnd2 — OFF 

FNC1 — INPUT Ch1 

FNC2 — INPUT JITT 

FN1And2 — INPUT COMM 

AES1 — INPUT Ch2 

AES2 — INPUT Ch1&2 

AE1And2 — FUNCT Ch1 
— FUNCT Ch2 
— FUNCT Ch1&2 
— DIGIN Chi 
— DIGIN Ch2 
> DIG Ch1&2 


SYSTem:SPEaker:VOLume 


<nu> 2.6.6 
0...100 % ANLR-Panel 
Skp Volume 


SYSTem:SPEaker[:STATe] 2.6.6 
ANLR-Panel 
LOCAL-Taste 


SYSTem:VERSion? <n> 2.15.7 
Query only No manual 


control 


CREFerence1 2.9.1.3 
Query only No manual 
Query: control 
TRAC:POIN? CREF1 
Query response 

<n> = 

0 to 1023 


TRACe:POINts? 


TRACe:POINts? CREFerence2 2.9.1.3 
Query only No manual 


Query: control 
TRAC:POIN? CREF2 


Query response: 
<n> = 
0 to 1023 


TRACe:POINts? REFerence1 2.9.1.3 
Query only No manual 
Query: control 
TRAC:POIN? REF4 
Query response: 
<n> = 

0 to 1023 


TRACe:POINts? REFerence2 2.9.1.3 
Query only No manual 
Query: control 
TRAC:POIN? REF2 
Query response: <n> = 


0 to 1023 
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TRACe:POINts? 


TRACe:POINts? LIST1 


TRACe:POINts? LIST2 


TRACe:POINts? TRACe1 


TRACE[:DATA] 


TRACe[:DATA] 


TRACe[:DATA] 


TRACe[:DATA] 


TRACe[:DATA] 


TRACEe[:DATA] 


TRACe[:DATA] CREFerence1, 


1078.2008.02 3.266 


TRACe2 
Query only 
Query: 
TRAC:POIN? TRAC2 
Query response: 
<n>= 

0 to 1023 
Query only 


LIST1 
Query only 

Query: 
TRAC:POIN? LIST1 
Query response: 
<n>= 

0 to 1023 


LIST2 
Query only 

Query: 
TRAC:POIN? LIST2 
Query response: 
<n>= 

0 to 1023 


TRACe1 
Query only 
Query: 
TRAC:POIN? TRAC1 
Query response: 

<n> = 

0 to 1023 
Query only 


LIST1,<n>{,<n>} 
Queryform: 
TRACe? LIST1 


LIST2,<n>{,<n>} 
Queryform: 
TRACe? LIST2 


REFerence1,<n>{,<n>} 
Queryform: 
TRACe? REF1 


REFerence2,<n>({,<n>} 
Queryform: 
TRACe? REF2 


TRACe1,<n>{,<n>} 
Queryform: 
TRACe? TRAC1 


TRACe2,<n>{,<n>} 
Queryform: 
TRACe? TRAC2 


<n>{,<n>} 
Queryform: 
TRACe? CREF1 


UPL 


2.9.1.3 
No manual 
control 


2.9.1.3 
No manual 
control 


2.9.1.3 
No manual 
control 


2.9.1.3 
No manual 
control 


2.9.1.3 
No manual 
control 


2.9.1.3 
No manual 
control 


2.9.1.3 
No manual 
control 


2.9.1.3 
No manual 
control 


2.9.1.3 
No manual 
control 


2.9.1.3 
No manual 
control 


2.9.1.3 
No manual 
control 


UPL 


List of Commands 


commas arameter Section 


TRACe[:DATA] CREFerence2, 


TRIGger:CHANnel 


TRIGger:COUNt 
TRIGger:DELay 


TRiGger:FREQuency :VARiation 


TRIGger:LEVel 


TRIGger:SLOPe 


TRIGger:SOURce 


TRiIGger:TIMer 


TRiGger:VOLTage:VARiation 
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<n>{,<n>} 
Queryform: 
TRACe? CREF2 


CH1 
CH2 
GENBurst 


<nu> 
2 to 1024 


<nu> 
Oto10s 


<nu> 
> 0.1 to 50% 


<nu> 

Analog instruments 
-50 V to 50 V 
Digital instrument 
-1FSto1FS 


POSitive 
NEGative 


IMMediate 
TiMer 

CH1Freq 
CH2Freq 
CH1Level 
CH2Level 

CH1 Trigger 
CH2Trigger 
TCHart 
CH1Rapidfreq 
CH2Rapidfreq 
CH1Edgetrigger 
CH2Edgetrigger 


<nu> 
10 ms to 2000 s 


<nu> 
> 0.1 to 50% 


2.9.1.3 
No manual 
control 


2.6.5.14 
ANLR-Panel 
Trig Sre 

— CHAN 1 

— CHAN 2 

— GEN BURST 


2.6.4 
ANLR-Panel 
Points 


2.6.4 
ANLR-Panel 
Delay 


2.6.4 
ANLR-Panel 
Variation 


2.6.5.14 
ANLR-Panel 
Trig Level 


2.6.5.14 
ANLR-Panel 
Trig Slope 
— RISING 
— FALLING 


2.6.4 

ANLR-Panel 

START COND 

— AUTO 

— TIME 

— CHi1Freq | 
CH2Freq 

— CHiLevel | 
CH2Level 

+ LEV TRG CH1| 
LEV TRG CH2 

— TIME CHART 

— FRQ FST CH1 

— FRQ FST CH2 

— EDG TRG CH1 

— EDG TRG CH2 


2.6.4 
ANLR-Panel 
Timetick 


2.6.4 
ANLR-Panel 
Variation 
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3.12 IEC/IEEE-Bus Interface 


The UPL is equipped with an IEC/IEEE-bus interface as a standard. The mating 25-pin connector 
according to standard IEC 625.1/IEEE 488 is at the rear of the instrument. A controller for remote 
control can be connected via the interface. Interconnection is made via a shielded cable. 


3.12.1 Interface Characteristics 


¢ 8-bit parallel data transfer 

* bidirectional data transfer 

* three line handshake 

¢ high data transfer rate of max. 350 kByte/s 

¢ up to 15 devices can be connected 

* maximum length of interconnecting cable 15 m (single connection 2m) 


¢ wired OR if several instruments are interconnected in parallel. 


ATN IFC. NRED EO! D3 DIOI 
SHIELD |SRQ NDAC | DAV | pDIO4 


i 
LOGIC GND | GND(10)| GND(8)! GND(6)! DIO8; DIO6 
GND(11) GND(9) GND(7) REN DiO7 D5 


Fig. 3-7 Pin assignment of IEC/IEEE-bus interface 


3.12.2 Bus Lines 


1. Data bus with 8 lines DIO 1 to DIO 8. 
The transmission is bit-parallel and byte-serial in the ASCII/ISO code. DIO1 is the bit of lowest order, 
DIO8 the bit of highest order. 
2. Control bus with 5 lines. 
IFC (Interface Clear), 
active low resets the interfaces of all connected instruments to the default setting. 


ATN (Attention), 
active low signals the transmission of interface messages 
inactive high signals the transmission of device-dependent messages. 


1078.2008.02 3.268 E-6 


UPL IEC/IEEE-Bus Interface 


SRQ (Service Request), 


active low enables a device connected to send a service request to the controller. 


REN (Remote Enable), 
active low permits the switchover to remote control. 


EOI (End or Identify), 

has two functions in connection with ATN: 

active low marks the end of data transmission with ATN = HIGH 
active low triggers a parallel poll with ATN = LOW. 


3. Handshake Bus mit drei Leitungen. 
DAV (Data Valid), 
active low signals a valid data byte on the data bus. 


NRFD (Not Ready For Data), 


active low signals that one of the devices connected is not ready for data transfer. 


NDAC (Not Data Accepted), 


active low as long as the instrument connected is accepting the data present on the data bus. 


3.12.3 Interface Functions 


Instruments which can be remote-controlled via IEC/IEEE bus can be equipped with different interface 


functions. Table A-1 lists the interface functions appropriate for the UPL. 


Table 3-10 Interface functions 


Control Interface function 


character 
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3.13 Interface Messages 


Interface messages are transmitted to the UPL on the data lines, with the attention line being active 
(LOW). They enable the communication between instrument and controller.Das Parsen von Befehlen 
entfallt, dadurch wird eine hohe Verarbeitungsgeschwindigkeit erreicht. 


3.13.1 Common Commands 


The common commands are encoded in the range 10 through 1F hex. They are effective for all 
instruments connected to the bus without addressing them before. 


Table 3-11 Common commands 


Command BASIC command for R&S Effect on UPL 
controllers 


DCL (Device Clear) IECDCL Aborts the processing of the commands just received 
and sets the command processing software to a defined 
initial state. Does not change the instrument setting. 


(Interface Clear) IECIFC Resets the interfaces to the default setting. 


LLO (Local Lockout) IECLLO The REM/LOCAL key is disabled. 


SPE (Serial Poll Enable) IECSPE Ready for serial poll 
SPD _ (Serial Poll Disable) IECSPD End of serial poll 


PPU_ (Parallel Poll Unconfigure) | IECPPU End of the paraltel-poll state 


3.13.2 Addressed Commands 


The addressed commands are encoded in the range 00 through OF hex. They are only effective for 
instruments addressed as listeners. 


Table 3-12 Addressed commands 


Command BASIC command for R&S Effect on UPL 
controllers 


SDC _ (Selected Device Clear) IECLAD 20: IECSDC Aborts the processing of the commands just received 
and sets the command processing software to a defined 
initial state. Does not change the instrument setting. 


GET (Group Execute Trigger) IECLAD 20: IECGET Triggers all actions which are waiting for a trigger event. 


This command is identical with the commands INIT and 
*TRG. 


GTL (Go to Local) IECLAD 20: IECGTL Transition to the "Local" state (manual contro!) 


PPC (Parallel Poll Configure) IEC PCON 20,1,6 Configure instrument for parallel poll 
In the command to the left, the UPL with an address of 
20 is reporting a 1 on line 6. 
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3.14 List of Error Messages 


The following list contains error messages which can be obtained via IEC/IEEE bus or in manual 
operation. Negative error numbers are SCPl-defined. The positive error number "111" marks device- 
specific errors. 


When and how is the error queue output? 


If the controller does not succeed in transmitting a command to UPL, an error message appears in the 
information line on the screen and a short signal can be heard. 


This error message can be indicated in the control program by outputting the error queue after every 
command sent to UPL. This should be controlled by SRQ, i.e. only when bit 3 (Device Dependent 
Error), bit 4 (Execution Error) or bit 5 (Command Error) of the event status register is set, but can also 
happen at any location in the control program. 
If no error has been detected, the message is 


0, "No Error" 

Example: 

1000Errqueue: 

1010 IEC OUT 20,"SYST:ERR?": ‘Output error queue until it is empty! 
1020 IEC IN 20,E$. ' Read error information 

1030 IF LEFT$(E$,1)="0" THEN RETURN: ‘0, "No Error", error queue empty! 


1040 PRINT "Contents of error queue:"; E$:GOTO Errqueue 


The table contains the error number in the left-hand column. In the right-hand column, the error text 
being entered into the error/event queue or being displayed is printed in bold face. Below the error text, 
there is an explanation as to the respective error. 


3.14.1 SCPl-Specific Error Messages 


No Error 


——— Error qeny response 
Explanation 
No error 
This message is output if the error queue is completely empty. 
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3.14.2 Command Error 
Command error — sets bit 5 in the ESR register. 


Error query response 
Explanation 


-100 Command Error 
The command is faulty or invalid. 


Invalid Character 
A syntactic element contains a character which is invalid for that type. 
Example: A header containing an ampersand, "SOURCE&". 


Syntax error 
An unrecognized command or data type was received. 


Example: A string was received when the device does not accept strings. 


Invalid separator 
The device was expecting a separator and received an illegal character. 
Example: The semicolon was omitted after a program message unit. 


Data type error 
The device recognized a data element different than one allowed. 
Example: Numeric or string data are expected but block data was received. 


-105 GET not allowed 
A Group Execute Trigger (GET) was received within a program message. 


-112 Program mnemonic too long 
The header contains more than 12 characters. 
Undefined header 
The header is syntactically correct, but it is undefined for the UPL. 
Example: *xXyz is not defined for any device. 


Header suffix out of range 
A nonheader character has been encountered in the header element parsed by the device. 
Example: SOURce3 is not defined for any device. 


-123 Exponent too large 
The magnitude of the exponent is larger than 320000. 


-124 Too many digits 
The mantissa of a decimal numeric data element contains more than 255 digits (excluding leading zeros). 


Numeric data not allowed 
A legal numeric data element was received, but the device does not accept one in this position for the header. 
Example: Command SOURce: FREQuency : MODE requires the indication of a text parameter. 
invalid suffix 
The suffix is inappropriate for this device. 
Example: nHz is not defined? 


-134 Suffix too long 

The suffix contains more than 12 characters. 
Suffix not allowed 
A suffix was received after a numeric element which does not allow suffixes. 
Example: Command *RCL does not permit indicating a suffix. 


Invalid character data 


Either the character data element contains an invalid character or the particular element received is not valid 
for the header, 


Example: Write error with parameter indication; SouURce: FREQuency:MODE FIKSed. 
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Command error (cont.) 


Error number 


Error query response 
Explanation 


Character data too long 
The character data element contains more than 12 characters. 


Character data not allowed 
A legal character data element was encountered where prohibited by the device. 
Example: Command *RCL requires the indication of a number. 


Invalid string data 
A string data element was expected, but was invalid for some reason. 
Example: An END message was received before the terminal quote character. 


String data not allowed 
A legal string data element was encountered where prohibited by the device. 


Invalid block data 
A block data element was expected, but was invalid for some reason. 
Example: An END message was received before the length was satisfied. 


Block data not allowed 
A legal block data element was encountered where prohibited by the device. 


Expression data not allowed 
A legal expression data element was encountered where prohibited by the device. 


3.14.3 Execution Error 


Execution error — sets bit 4 in the ESR register. 


Error number 


-200 
-220 
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Error query response 
Explanation . 


Execution error 
An error occurred when executing a received command. 


Parameter error 
A program data element related error occurred. 


Settings conflict 
A legal program data element was parsed but could not be executed due to the current device state. 


Data out of range 

The received data element was syntactically correct but could not be executed because the value was 
outside the legal range as defined by the device. 

Example: Command TRIG:DEL only permits entries in the range of 50 ms to 10 sec. 


Hardware missing 
A legal program command or query could not be executed because of missing device hardware; 


for example, an option was not installed. 
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3.14.4 Device-Specific Error 


Device-specific Error — sets bit 3 in the ESR register. 
Error query response 
Explanation 
-300 Device-specific error 
Generic device-dependent error for devices that cannot detect more specific errors. 


3.14.5 Query Error 


Query Error — sets bit 2 in the ESR register. 


Error query response 
Explanation 


-400 Query error 
Generic device-dependent query error for devices that cannot detect more specific errors. 


Query UNTERMINATED 
A condition causing an UNTERMINATED query error occurred. 
Example: The device was addressed to talk and an incomplete program message was received. 


Query DEADLOCKED 
A condition causing an DEADLOCKED query error occurred. 
Example: Both input buffer and output buffer are full and the device cannot continue. 


3.14.6 UPL-Specific Error Messages 
Device-specific Error — sets bit 3 in the ESR register. 


Error query response 
Explanation 


111 After the error queue has been output, all device-dependent errors are shown with the code number 111 
and a self-explanatory text having a maximum length of 50 characters, e.g. 


111, ,Device dep. error; Insufficient disk space! Cannot write file". 
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3.15 Examples of IEC/IEEE-Bus Programming 
(Hints and Program Examples) 


The examples illustrate UPL programming and may be taken as a basis for solving more complex 
programming tasks. 


All programming examples for |EC/IEEE-bus control in the path C:\UPL\IEC EXAM\EXAM1.BAS ff and 
those of the UPL software are written in R&S BASIC. 


These examples can be run directly on a controller using a suitable IEC/IEEE-bus card and R&S 
BASIC (see (siehe 3.15.1, R&S BASIC). Files with the extension .SAC are setup files requiring the 
program examples for setting the UPL. Files with the extension .TXT give the program code of the 
examples as ASCII file so that they can be accessed with any editor. 


lf other languages are used for controlling the UPL by means of IEC/IEEE commands, the given 


sequence of commands may be used but for a few exceptions, as it is independent of the programming 
language. 


3.15.1 R&S BASIC 


The following program routines and examples and those contained in the UPL software are ready for 
use provided R&S BASIC and the R&S IEC/IEEE-bus card have been installed in the controller. 


terface card may be ordered from your local sales engineer 
2: ES : 


3.15.2 IEC/IEEE-Bus Control after Power-Up 


After UPL power-up, messages may be displayed which have to be acknowledged using the ENTER or 
CANCEL key. If the instrument is to be remote-controlled after power-up irrespective of any messages 
displayed, it is recommended to start the UPL with the aid of the command line parameter "-r'. In this 
case messages do not require to be acknowledged by a keystoke, the UPL is started with a suitable 
setup and immediately ready for remote control. 


Example: C:\UPL\UPL_UI-r <CR> 


3.15.3 Command Logging - Converting UPL-B10 Commands into IEC/IEEE-Bus 
Commands 


All commands required for setting the UPL or for measurements are listed in section 3.10 IEC-bus 
Commands and section 3.11 Alphabetical List of |EC-bus Commands of the UPL manual. To avoid a 
tedious search for the commands required, the Universal Sequence Controller, UPL-B10, which is 
simply called B70 below and available as an option, permits all manual setting procedures to be stored 
as B10 commands and to be converted into the IEC/IEEE-bus control program. 


‘under.:the Ord No. 1078. 3856. 02. For installation ple me 
with Option UPL-BIO, 
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The procedure is explained by way of a sweep with subsequent display of the sweep curve: 


e Prior to recording the desired command sequence, press key F2 to activate command logging 
(‘logging on" displayed at bottom right). All settings performed subsequently in the UPL are 
recorded as a sequence of B10 commands. 


e When the setting sequence has been completed, disable command logging by pressing the F2 key 
again ("logging off" displayed at bottom right). 

e Call up the B10 program by pressing F3. Upon pressing F8 (L!ISTe), a list of commands is displayed 
- for the time being without comments - which has been generated by means of B10 commands and 
correspond to the settings just performed (in the example Settings for a frequency sweep). 

10 UPL OUT "*RST" Listing of B10 commands without comments. 
20 UPL OUT "DISP:MODE COLB" Comments will we added manually later on. 
30 UPL OUT “SENS:VOLT:APER:MODE AFAS" 

40 UPL OUT "SENS:FILT:AWE ON" 

50 UPL OUT "DISP:TRAC:OPER CURV" 

60 UPL OUT "DISP:TRAC:X:SPAC LOG" 

70 UPL OUT "SOUR:SWE:MODE AUTO; :SOUR:FREQ:MODE SWE1" 


e Use command ASAVE "A:LOGGING.TXT" to store the listing as ASCII file on a floppy disk. 
e Return to the UPL operating level by pressing F3 and quit the UPL (CTRL+F9). 
e Using an editor of your own choice at the DOS operating system level, edit the A:LOGGING.TXT 


file in a form suitable for |EC/IEEE-bus control by replacing IUPL OUTI by IIEC OUT 20,1 and store 
it on the floppy disk. 


10 IEC OUT 20,"*RST" Listing of IEC/IEEE-bus commands without comments. 
20 IEC OUT 20,"DISP:MODE COLB" Comments will be added manually later on! 

30 IEC OUT 20, "SENS: VOLT:APER:MODE AFAS" 

40 IEC OUT 20,"SENS:FILT:AWE ON" 

50 IEC OUT 20, "DISP:TRAC:OPER CURV" 

60 IEC OUT 20, "DISP:TRAC:X:SPAC LOG" 

70 IEC OUT 20,"SOUR:SWE:MODE AUTO; :SOUR:FREQ:MODE SWE1" 


e Establish connection to IEC/IEEE-bus controller and start R&S BASIC on the controller. 
e Insert floppy holding the "LOGGING.TXT" file into the controller. 


e Load the listing as ASCII file from the floppy with command ALOAD "A:LOGGING.TXT" and extend 
it as required by |EC/IEEE-bus-specific commands and comments. 


10 IEC TERM 10:' Controller waits for Line Feed as terminator 
20 IEC TIME 10000:' IEC/IEEE-bus timeout 10 s 
30 IEC OUT 20,"*RST;*WAI":' UPL default setup 
40 IEC OUT 20,"DISP:MODE COLB":' Changes of colour 
50 IEC OUT 20,"SENS:VOLT:APER:MODE AFAS":' High measurement speed 
60 IEC OUT 20,"SENS:FILT:AWE ON":'! Switches on A-weighting filter 
70 IEC OUT 20,"DISP:TRAC:OPER CURV":' Selects trace display 
80 IEC OUT 20,"DISP:TRAC:X:SPAC LOG":' Logarithmic X axis 
QO IEC OUT 20,"SOUR:SWE:MODE AUTO; :SOUR:FREQ:MODE SWE1":' Autom. Sweep 
100 IEC OUT 20,"DISP:CONF AP":! Selects graphic window 
110 IEC OUT 20,"INIT:CONT OFF; *WAI":'! Starts sweep and waits for end 
120 IEC OUT 20,"DISP:TRAC:Y:AUTO ONCE": ' Autoscaling 
130 IEC LAD 20: IEC GTL:' Return to manual control 
140 END 


(listing of IEC/IEEE-bus commands with additional commands and comments) 


e Start the ready-to-run program with RUN or F2. 
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3.15.4 Initialization and Default Status 


The controller must be informed that the end character for query replies from the UPL is < Line Feed> 
and that it has to wait for max. 10 s after a trigger command or an IEC-IN command before it signals a 


timeout. The IEC/IEEE-bus Status Registers and the UPL are reset to the default state. 


For default settings of UPL see annex A UPL Default Setup 


10 'Initialization of controller 


10 IEC TERM 10:' Controller waits for Line Feed as terminator 
20 IEC TIME 10000:' After 10 s controller signals IEC/IEEE-bus timeout 
10 ‘Initialization of UPL 

20 IECOUT 20,"*CLS":' Resets Status Register 


30 IECOUT 20,"*RST:*WAI":'! Resets device and waits for end of calibration 


3.15.5 Sending Instrument Setting Commands 


In this routine, the UPL is set to maximum speed for triggered measurements. 


10 IEC TERM 10:' Terminator for query replies is Line Feed 
20 IEC TIME 10000:' Max. waiting time for query replies is 10 s 
30 IEC OUT 20,"*CLS":' Resets IEC/IEEE-bus Status Register 
40 IEC OUT 20,"*RST;*WAI":' UPL default setting, *WAI waits for calibr. 
50 IEC OUT 20,"DISP:ANN OFF":' Switches off result display 
60 IEC OUT 20,"SENS2:FUNC 'OFF'":' Switches off input-peak measurement 
70 IEC OUT 20,"SENS3:FUNC 'OFF!'":' Switches off frequency measurement 


80 IEC OUT 20,"SENS:VOLT:APER:MODE VAL" 


90 IEC OUT 20,"SENS:VOLT:APER ims":' Sets a measurement speed of 1 ms 


3.15.6 Switchover to Manual Control 
REM ------ Switching the instrument to manual control ------- 
100 IEC LAD 20:' Addresses UPL 


110 IEC GTL:' Sets UPL to local 


3.15.7 Readout of Instrument Settings 


The settings made in section 3.15.5 Sending Instrument Setting Commands, are read out. In this case 


the short form of the commands is used. 


TAO) Senses Readout of instrument settings --------- 


170 IEC IN 20,A$: PRINT AS:' 
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120 IEC OUT 20,"DISP:ANN?":' Query for setting the display Update 
130 IEC IN 20,A$: PRINT AS:' Displays OFF 
140 IEC OUT 20,"SENS2:FUNC?":' Query for input peak measurement 
150 IEC IN 20,A$: PRINT AS:' Displays OFF 
160 IEC OUT 20,"SENS:VOLT:APER?": '! Query for measurement speed 


Displays 1.E-3 
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3.15.8 Readout of Measurement Results 


Numeric results of a specific measurement function, ie input peak, input RMS or frequency and phase 
measurements, can be taken from the UPL in a triggered or non-triggered form. 


For triggering measurements and sweeps see section 3.6.7 Triggering a Measurement/Sweep 
Waiting for the end of a measurement or sweep is described in section 3.6.8.2 Wait for End of 
Measurement/Sweep. 


The display below gives the IEC/IEEE-bus commands used for selecting and calling up measurement 
results. 


Fig. 3-8 Result display and associated IEC/IEEE-bus commands 


Table 3-13 Selecting measurement results 


Measurement function Channel setting Selection and readout of measurement results 


Function 

IECOUT 20, “INP:SEL CHL" IECOUT 20,"SENS:DATA1?":IECIN 20,Func$ 
IECOUT 20, 
"“SENS:FUNC 'RMS'" IECOUT 20,"INP:SEL CH2" IECOUT 20, "SENS:DATA2?":IECIN 20, Func$ 


"SENS: FUNC 'RMSS'" 
"“SENS:FUNC 'PEAK'" IECOUT 20,"INP:SEL CH1A" or 

"“SENS:FUNC ‘QPE'" IECOUT 20,"INP:SEL CH1I" or IECOUT 20, "SENS:DATA1?":IECIN 20, FuncA$ 
"SENS: FUNC 'DC'" IECOUT 20, "INP:SEL CH2I" or IECOUT 20, *SENS:DATA2?":IECIN 20, FuncB$ 
eS aS ae © IECOUT 20,*INP.SEL BOTH" 

"SENS:FUNC 'THDN’‘*" 
"SENS:FUNC 'MDIST'" 
“SENS:FUNC 'DFD'" 
"SENS:FUNC 'DIM'" 
"SENS:FUNC 'WAF' “ 
"“SENS:FUNC 'POL'" 
"SENS: FUNC 'FFT'* 
“SENS:FUNC 'FILT'" 
"SENS:FUNC 'WAV'" 
"SENS:FUNC 'COHE'* 


Input PEAK or 
Input RMS 


IECOUT 20,"INP:SEL CH1" IECOUT 20, *SENS2:DATA1?":IECIN 20,Ip$ 


“SENS2:FUNC ‘PEAK’ “ IECOUT 20,*INP:SEL CH1A" or 
“SENS2:FUNC 'RMS'" IECOUT 20, “INP:SEL CH1I" or IECOUT 20, "SENS2:DATA1?":IECIN 20,IpAS$ 
IECOUT 20,*INP:SEL CH2I* or IECOUT 20, "SENS2:DATA2?":IECIN 20, IpB$ 


IECOUT 20,"INP.SEL BOTH" 


Frequency measurement 
IECOUT 20, "INP:SEL CH1" IECOUT 20, *SENS3:DATA1?":IECIN 20, Freq$ 


IECOUT 20, IECOUT 20,"INP:SEL CH2" 
“SENS3:FUNC 'FREQ' * IECOUT 20,"INP:SEL CH1A” or 

IECOUT 20,"INP:SEL CH1I" or IECOUT 20,"SENS3:DATA1?":IECIN 20,FreqA$ 
IECOUT 20, "INP:SEL CH2I" or IECOUT 20, "SENS3:DATA2?":IECIN 20,FreqB$ 


IECOUT 20,"INP.SEL BOTH" 
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Measurement function Channel setting Selection and readout of measurement results 


Frequency and 
phase measurement 


IECOUT 20, 


"SENS3:FUNC 'FQPH'“ TECOUT 


IECOUT 20, “INP: IECOUT DATA1?":IECIN 20,Freq$ 


with two-channel IECOUT . IECOUT DATA?":IECIN 20, Phas$ 
measurements only IECOUT 


Frequency and 
group delay measurement 


IECOUT 20, IECOUT 
"SENS3:FUNC 'FQGR'" IECOUT _" : IECOUT 20,”"SENS3:DATA1?":IECIN 20,Freq$ 
: fe » 7 au. 

with two-channel IECOUT IECOUT 20, "SENS4:DATA?":IECIN 20,Grpl$ 


measurements on IECOUT 


3.15.8.1 Readout of Triggered Measurements 


Readout of triggered measurement is demonstrated by way of an RMS measurement: 


100 IEC OUT 20,"SENS:FUNC 'RMS'":'! Sets RMS measurement 
110 IEC OUT 20, "INPUT:SELECT CHI" :" Sets channel 1 


210 'One of three trigger modes can be selected 
220 INPUT "Select trigger mode INIT [I], GET [G] or *TRG [T]:";Tg$ 


330 IEC OUT 20,"INIT:CONT OFF;*WAI":' Selects single-measurement mode 
480 IF Tg$="I" THEN IEC OUT 20,"INIT": GoTO In 

490 IF Tg$="G" THEN IEC LAD 20: IEC GET :GOTO In 

500 IF Tg$="T" THEN IEC OUT 20,"*TRG": GOTO In 

620In: 

630 IEC OUT 20,"*WAI":' Sends next IEC/IEEE-bus command only after 
640 ' a result has been obtained. 
650 IEC OUT 20,"SENS:DATA1?":' Selects result of channel 1 
660 IEC IN 20,Mwert$s:' Reads in measurement result 


667 PRINT Mwerts$:' Outputs measurement result 
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3.15.8.2 Readout of Non-Triggered Measurements 


Contrary to triggered measurements, results of non-triggered measurements are read from the buffer 
at maximum speed without considering settling so that the same value is displayed several times 
before a new value is output. 

Since results of non-triggered measurements are read out as an exception, no detailed description will 
be given. Reading out triggered measurement results as described in section 3.15.8.1 Readout of 
Triggered Measurements, is to be preferred in any case. 


190 IEC OUT 20,"*RST;*WAL": ' Sets up RMS measurement 
200 IEC OUT 20,"DISP:ANN OFF":' Switches off result display 
210 IEC OUT 20,"SENS2:FUNC 'OFF'":' Switches off PEAK measurement 
220 IEC OUT 20,"SENS3:FUNC 'OFF'":' Switches off frequency measurement 
230 IEC OUT 20,"SENS:VOLT:APER:MODE AFAS":' Selects high measurement speed 
240 IEC OUT 20,"INIT:CONT ON":' Selects continuous measurements 
250 IEC LAD 20: IEC GET :' Triggers with Group Executive Trigger 
260 '"*WAI" omitted! 

270 IEC OUT 20,"SENS:DATA1?":' Selects RMS result on channel 1 


280 IEC IN 20,Mwerts:' Reads in measurement result 


3.15.9 Sweep Setting/Trigger 


3.15.9.1 Generator Sweep 


With a generator sweep of the UPL, output frequency, output level, burst duration, etc. are swept 
between the start/stop values . 
A sweep is triggered with INIT, *TRG or GET (See section 3.6.7 Triggering a Measurement/Sweep). 


50 IEC OUT 20,"SOUR:SWE:MODE AUTO; :SOUR:FREQ:MODE SWE1":' Freq. sweep 


60 IEC OUT 20,"SOUR:FREQ:STAR 100 HZ":'! Sweep start frequency 100 Hz 
70 IEC OUT 20,"SOUR:FREQ:STOP 10 KHZ":! Sweep stop frequency 10 kHz 
80 IEC OUT 20, "SOUR:SWE:FREQ:POIN 15":' 15 sweep points 
90 IEC OUT 20,"SENS:FILT:AWE ON": ' Selects A-weighting filter 
100 IEC OUT 20,"DISP:TRAC:OPER CURV": ' Selects trace display 


110 IEC OUT 20,"INIT:CONT OFF; *WAIL": ! Triggers single sweep, waits for end 
120 IEC OUT 20,"DISP:CONF AP":' Selects analyzer display with graphic window 
130 IEC LAD 20: IEC GTL: '! Displays sweep curve 


See also section 3.15.10.3 Configuration for Maximum Sweep Speed and 3.15.10.3.1 Generator 
Sweep. 
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3.15.9.2 External Sweep Bj So Fe le 


With external sweep of UPL, measurement results are obtained by frequency and level variations 
at channel 1 or 2 of the analyzer input. 
The example below illustrates an external frequency sweep. 


300 '*** Setting parameters for external sweep 


310 IEC OUT 20,"TRIG:SOUR CH1F": ! Setup for external frequency sweep 
320 IEC OUT 20,"ARM:LEV:MIN 100 mv": ' Minimum level 100 mv 
330 IEC OUT 20,"ARM:FREQ:STAR 100 Hz": ! Start frequency 100 Hz 
340 IEC OUT 20,"ARM:FREQ:STOP 16 kHz": ' Stop frequency 16 kHz 
350 IEC OUT 20,"TRIG:FREQ:VAR 4.5": ! Var. just below sweep step width 
360 IEC OUT 20,"DISP:CONF AP": ' Selects graphic window 
370 PRINT "External sweep is started - recording is in progress!" 

380 IEC OUT 20,"INIT:CONT OFF;*WAI": ' Triggers external single sweep 
390 IEC OUT 20,"SYST:BEEP:STAT ON": ' Waits for sweep end with dummy command 
400 IEC LAD 20: IEC GTL : ' Displays curve 


See also section 3.15.10.3 Configuration for Maximum Sweep Speed and 3.15.10.3.2 External 
Sweep. 


3.15.9.3 RMS-Selektiv-Sweep 


With the RMS selective sweep, the center frequency of a bandpass or bandstop filter is swept between 
the start/stop frequencies and an RMS measurement is carried out after each sweep step. 


The sweep is triggered with "INIT", "“*TRG" or GET (see section 3.6.7 Triggering a 
Measurement/Sweep) 

100 IEC OUT 20,"SENS:FUNC 'RMSS'":' Setup for RMS selective measurement 
110 IEC OUT 20,"SENS:BAND:MODE PPCT1":' Bandwidth of bandpass filter 1% 
120 IEC OUT 20,"SENS:FREQ:MODE SWE; :SENS:SWE:MODE AUTO": ' Sweep setup 
130 IEC OUT 20,"SENS:SWE:SPAC LOG;POIN 50":' Log. sweep with 50 points 
140 IEC OUT 20,"SENS:FREQ:STAR 4000Hz;STOP 16000Hz":' Start/stop freq. 
150 IEC OUT 20,"INIT:CONT OFF; *WAI":' Triggers sweep and waits for end 
160 IEC OUT 20,"DISP:TRAC:OPER CURV":' Selects trace display 
170 IEC OUT 20,"DISP:CONF AP":' Selects analyzer panel with graphic window 
180 IEC LAD 20: IEC GTL:' Displays curve 


See also section 3.15.10.3 Configuration for Maximum Sweep Speed and 3.15.10.3.3 RMS-selective 
Sweep. 
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3.15.10 Tuning - Setup for Maximum Measurement Speed 


3.15.10.1 Configuration for Maximum Measurement Speed 


To obtain maximum measurement speed, all unnecessary measurements and result displays are to be 
avoided. This is demonstrated by way of a fast RMS measurement: 


190 IEC OUT 20,"*RST;*WAI": ' Sets up RMS measurement 


200 IEC OUT 20,"DISP:ANN OFF":'! Switches off result display 
210 IEC OUT 20,"SENS2:FUNC 'OFF'":'! Switches off PEAK measurement 
220 IEC OUT 20,"SENS3:FUNC 'OFF'":' Switches off frequency measurement 
230 IEC OUT 20,"SENS:VOLT:APER:MODE AFAS":' Selects high measurement speed 
240 IEC OUT 20,"INIT:CONT OFF":' Selects single measurement 
250 IEC LAD 20: IEC GET :' Triggers sweep with Group Execute Trigger 
260 IEC OUT 20,"*WAI":' *WAI Waits for measurement results 
270 IEC OUT 20,"SENS:DATA1?":' Selects RMS results on channel 1 


280 IEC IN 20,Mwerts:' Reads in measured value 


3.15.10.2 Adapting Measurement Speed to Signal Frequency 


Table 3-14 Hints for matching measurement speed and signal frequency 


Automatic adaptation of measurement speed to signal frequency 


IECNEEE-bus command 


"SENSe[1]: VOLTage:APERture:MODE AFASt" RMS and RMS selective measurements: 
Automatic matching of measurement time and signal frequency 
by taking into account the signal period. The measurement time 
is optimally adapted to the input signal. An algorithmic error of 
max. 1% may occur 


RMS and RMS selective measurements: 
Same as AFASt but with an algorithmic error of max. 0.1%. 


"SENSe[1]:VOLTage:APERture:MODE AUTO" 
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> Oo 
Fixed measurement speed 


{ECAEEE-bus command Used for 


RMS and RMS selective measurements: 
measurement time 50 ms 


"SENSe [1]: VOLTage:APERture:MODE SFASt" 


"SENSe [1] :VOLTage:APERture:MODE FAST" RMS, RMS selective and DC measurements: 
measurement time 200 ms 


"SENSe[1]:VOLTage:APERture:MODE SLOW" RMS and RMS selective measurements: 
measurement time 1000 ms 


RMS-, RMS selective and DC measurements: 


“SENSe [1] : VOLTage: APERture:MODE VALue‘ measurement time freely selectable 
"SENSe[1]:VOLTage:APERture xxx ms" 


VALue is a fixed integration time irrespective of the signal period. 


RMS and RMS selective measurements: 


* — If the measurement time is an integral multiple of the signal period, optimum integration and therefore a steady display is 
obtained. 


* — If the measurement time is longer and not an integral multiple of the signal period, an integration is obtained with a beat effect in 
the display. 


DC measurements: 


If an AC voltage is superimposed on the DC, the measurement time as integration period has different effects with respect to the 
signal period of the AC voltage shows different effects: 


* If the measurement time is an integral multiple of the signal period, optimum integration is obtained. The AC voltage does not 
influence the DC measurement result and the display is steady. 


* — If the measurement time is longer and not an integral multiple of the signal period, an integration is obtained with a beat effect in 
the display. The AC voltage has no effect on the DC measurement result. 


* If the measurement time is shorter than the signal period, the measurement result follows the signal curve. The AC voltage 
affects the DC measurement result. 


ee 


Fixed monitor time 


IECAEEE-bus command Used for 
“SENSe[1] : VOLTage: INTVtime:MODE SFASt" PEAK measurements: 
time 50 ms 
“SENSe[1]:VOLTage:INTVtime:MODE FAST" PEAK measurements: 
time 200 ms 
"SENSe[1] : VOLTage:INTVtime:MODE SLOW" PEAK measurements: 
time 1000 ms 
“SENSe [1] : VOLTage: INTVtime: MODE FIXed" QPK measurements: 
time 3000 ms 
"SENSe[1]:VOLTage: INTVtime:MODE VALue" PEAK and QPK measurements: 
“SENSe[{1]:VOLTage:INTVtime xxx ms" time freely selectable 
Generally no recommendation can be made as to the most 
suitable monitor time for peak values, as it depends on the input 
signal and on the measurement itself. 
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3.15.10.3 Configuration for Maximum Sweep Speed 


3.15.10.3.1 Generator Sweep 


To obtain maximum sweep speed, switch off all "slowing-down" settings. Particularly the frequency 
measurement and settling of the low-distortion generator are very time-consuming. If permitted by the 
measurement, these functions should be switched off. 


The following example illustrates which functions are to be switched on or off to obtain maximum 
sweep speed. 

A typical example is a 

e single-channel linear frequency sweep on channel 1 of 

e 100 points, 

e 200 Hz to 4 kHz and 

e RMS measurement in 

e AUTO FAST. 


Each speed-reducing function can be switched off separately by means of a command after the *RST 
command. In this case a single sweep should be triggered once with "INIT:;CONT OFF;*WAI" (program 
line 230) before sweeping is started to avoid the setting times of this command influencing the sweep 
time. The sweep performed at maximum speed is then triggered with another INIT command (program 
line 300). 


100 TEC OUE 20,"*RSIE; *WAI" 


110 IEC OUT 20," INP: TYPE GEN1" 

120 IEC OUT 20, "O0UTP:SEL CH2" 

130 IEC OUT 20,"SENS:VOLT:RANG lv": ' Prevent ranging 
140 IEC OUT 20,"SOUR:LOWD OFF"; ' Low-distortion generator off 
150 IEC OUT 20,"SENS:VOLT:APER:MODE GENT": ' Measurement speed GEN TRACK 
160 IEC OUT 20,"SENS2:FUNC 'OFF'": ! Input peak measurement off 
170 IEC OUT 20,"SENS3:FUNC 'OFF'": ! Frequency measurement off 
180 IEC OUT 20,"DISP:ANN OFF": ' No display of measured values 
190 IEC OUT 20,"SOUR:SWE:MODE AUTO; :SOUR:FREQ:MODE SWE1": ‘Frequency sweep 
200 IEC OUT 20,"SOUR:FREQ:STAR 200;STOP 4000": ' Sweep 200Hz to 4kHz 

210 IEC OUT 20,"SOUR:SWE:FREQ:SPAC LIN": '! Linear sweep 
220 IEC OUT 20,"SOUR:SWE:FREQ:POIN 100": ' 100 Sweep points 
230 IEC OUT 20,"INIT:CONT OFF;*WAI": ' Triggers single sweep 
240 IEC OUT 20,"SYST:BEEP:STAT OFF": ' Dummy command waits for sweep end 
300 IEC OUT 20,"INIT;*WAI": ‘ Einzelswp mit max. Geschwindigkeit ausloesen 


310 IEC OUT 20,"SYST:BEEP:STAT OFF": ‘ Dummy command waits for sweep end 


The fastest way to set a suitable sweep is to load an ACTUAL SETUP in which the required settings 
have already been made. 


100 IEC OUT 20,"MMEM:LOAD:STAT 0, 'C:\UPL\USER\MAXSWP.SAC' ; *WAI" 


110 IEC OUT 20,"INIT;*WAI": ' Triggers single sweep 
120 IEC OUT 20,"SYST:BEEP:STAT OFF": ' Dummy command waits for sweep end 


The maximum sweep speed attained in this example is approx. 25 ms/step when an UPL with 386 
board is used and approx. 8 ms/step when a 486 board is used. 
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3.15.10.3.2 External Sweep 


The example below demonstrates the setup for a fast external frequency sweep with a sweep-signal 
sequence obtained, for instance, from a CD or tape. 


Matching the external frequency sweep to the signal sequence: 


e Set a start value which should corresponds to the expected lowest frequency of the sweep-signal 
sequence. 


e Select a stop value slightly below the expected highest sequence frequency (approx. 0.1%) to 
provide a safe halt criterion. 


e elect a variation that is approx. 5 to 10 % lower than the expected frequency variation of the signal 
sequence to ensure safe triggering and avoid unwanted intermediate values. 


The example below illustrates the settings for matching the external sweep of the UPL to the signal 
sequence generated by a sweep generator for demonstration purposes. 

Connect the sweep generator to UPL input UNBAL Ch1, and set and start a 

e continuous logarithmic sweep of 100 Hz to 16.1 kHz, 

e witha step width 5%, 

e and 120-ms time tick 


The external sweep parameters of the UPL are set as recommended above and the external single 
sweep is started. 


e Start frequency of ext. sweep = 100 Hz (expected lowest frequency in this case 100 Hz) 


e Stop frequency of ext. sweep = 16 kHz (0.1% below the expected highest frequency, in this case 
16.1 kHz) 


e Variation of ext. sweep = 4.5% (10% below the expected frequency variation of the sequence, in 
this case 5 %) 


Each time the frequency varies by more than 4.5% on channel 1, UPL carries out an RMS 
measurement until a frequency greater than 16 kHz is measured. After this the external sweep is 
terminated and the sweep curve is displayed. 


With the speed-increasing settings in lines 270 to 290 and the fast frequency measurement for the 


external sweep in line 310, a signal sequence with a minimum time tick of 120 ms can still be reliably 
measured. For all other settings a longer time is required. 


260 '*** Speed-increasing settings 


270 IEC OUT 20,"DISP:ANN OFF": ' Display Update off 
280 IEC OUT 20,"SENS3:FUNC 'OFF'";: ' Frequency measurement off 
290 IEC OUT 20,"SENS:VOLT:APER:MODE AFAS": ' RMS meas. speed AUTO FAST 
300 '*** Setting of external sweep parameters 

310 IEC OUT 20,"TRIG:SOUR CHIR": ' Ext. sweep with fast freq. measurement 
320 IEC OUT 20,"ARM:LEV:MIN 100 mv": ' Measurement above 100 mv 
330 IEC OUT 20,"ARM:FREQ:STAR 100 Hz": ! Start frequency 100 Hz 
340 IEC OUT 20,"ARM:FREQ:STOP 16 kHz": ' Stop frequency 16 kHz 
350 IEC OUT 20,"TRIG:FREQ:VAR 4.5": ' Var. just below sweep step width 
360 IEC OUT 20,"DISP:CONF AP": ' Selects graphic window 
370 PRINT "External sweep is started - recording goes on!" 

380 IEC OUT 20,"INIT:CONT OFF;*WAI": ' Triggers external single sweep 
390 IEC OUT 20,"SYST:BEEP:STAT ON": ' Dummy command waits for sweep end 


400 IEC LAD 20: IEC GTL: ' Displays curve 
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3.15.10.3.3 RMS Selective Sweep 


in the example below settings are made for a fast RMS selective sweep. The sweep speed mainly 
depends on the 

e bandwidth of the set bandpass /bandstop filter and the 

e center frequency. 


The bandpass or bandstop filters are very steep filters with an attenuation of 100 dB. The higher the 
center frequency the wider the passband range and the faster the settling and therefore the RMS 
selective measurement. 

The example below illustrates a fast RMS selective sweep of a 5-kHz squarewave signal produced by 
the UPL generator. The narrowband RMS measurement from 4 to 16 kHz yields a spectrum display of 
the fundamental with the 2nd and 3rd harmonic of the squarewave signal. 


10 IEC TERM 10: IEC TIME 60000 
20 IEC OUT 20,"*RST;*WAI; :DISP:MODE COLB;:INP:TYPE GEN2" 
30 IEC OUT 20,"SOUR:FUNC SQU;:SOUR:FREQ 5000Hz;:SOUR:VOLT 1V" 


70 IEC OUT 20,"SENS:FUNC 'RMSS'":' Switches on RMS selective measurement 
80 '*** Speed-increasing measures 

90 IEC OUT 20,"SENS:VOLT:APER:MODE AFAS":' Fast RMS measurement 
100 IEC OUT 20,"SENS2:FUNC 'OFF'";:! Input-peak measurement off 
110 IEC OUT 20,"SENS3:FUNC 'OFF'";:'! Frequency measurement off 
120 IEC OUT 20,"DISP:ANN OFF": '! Display Update off 
130 '*** Settings for RMS selective sweep 

140 IEC OUT 20,"SENS:BAND:MODE PPCT1":'! Bandpass filter 1% 
150 IEC OUT 20,"SENS:FREQ:MODE SWE;:SENS:SWE:MODE AUTO":' Auto sweep 
160 IEC OUT 20,"SENS:SWE:SPAC LOG;POIN 50":' Log. sweep over 50 points 
180 IEC OUT 20,"SENS:FREQ:STAR 4000Hz;STOP 16000Hz":' Start/stop frequency 


190 '*** Settings for graphics display 

200 IEC OUT 20,"DISP:TRAC:OPER CURV" 

210 IEC OUT 20,"DISP:TRAC:Y:UNIT DBV; :DISP:TRAC:X:AUTO OFF" 

220 IEC OUT 20,"DISP:TRAC:X:LEFT 3000Hz;RIGH 17000Hz":' X scale 
230'Measuring the sweep time 

240 Z1=TIME 

250 IEC OUT 20,"INIT:CONT OFF; *WAI" 

260 IEC OUT 20,"DISP:CONF AP":' Selects analyzer panel with graphic window 
270 Z2=TIME: IEC LAD 20: IEC GTL:' Displays spectrum 
280 PRINT (Z2-Z1)/100;" Sec pro Sweep": END 


Speed-increasing measures become more effective towards higher center frequencies ( > 5 kHz)! 
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3.15.11 List Management 
3.15.11.1 Loading Lists into the UPL 
3.15.11.1.1 Loading Sweep Lists into the UPL 


Depending on the application, data are loaded into the UPL by a variety of commands that can be 
looked up in section 3.10.6 Commands for Graphical Representation of Results. Loading the 
frequency values for a frequency sweep is used as an example for demonstrating the procedure. 

Load commana: 

"“SoOURce: LIST: FREQuency 100.0,300.0,500.0, ... ,20000" 

permits a maximum of 1024 values to be loaded. 


Use DATA and READ for handling a greater number of frequency values in program code: 


8110 DATA 100,300,500,700,800,900,1000,2000,3000,4000,5000,6000,7000 
8120 DATA 10000,13000,15000,17000,20000,0 


8150 IEC OUT 20,"SOUR:SWE:MODE AUTO": ' AUTO sweep 
8160 IEC OUT 20,"SOUR:FREQ:MODE LISTi":' LIST sweep of frequencies 
8170 Bef$="SOUR: LIST: FREQ": ' Lists block data of frequencies 
8180 READ Frq 

8190 Loop1l: 


8200 IF Frq<>0 THEN Bef$=Bef$+STR$(Frq) 
8210 READ Frq: IF Frq<>0 THEN Bef$=Bef$+",": GOTO Loopl 
8230 IEC OUT 20,BefS$: ' Outputs block command 


3.15.11.1.2 Loading and Display of Several Traces in the UPL 


Not only curves generated in the UPL by a sweep or FFT, or those stored in a file can be graphically 
displayed but also any data sequences loaded into the UPL by the control program. All UPL capabilities 
for scaling and unit conversion are used for the graphic display. 

The following routine demonstrates loading of three traces into the UPL and their graphic display. 


200 VRE KKK KK KEKE KEK KEKE KKK EKEK Loading traces KKK KEK KEKE KKK KKK KEK KEK KKK K KEKE KK 


210 IEC OUT 20,"DISP:TRAC:COUN 3": ' Sets number of traces to be loaded 
220 IEC OUT 20,"DISP:TRAC:IND 0":' Selects trace with index 0 
230 IEC OUT 20,"TRAC LIST1, 100,1000,5000,15000":' X values for trace 0 
240 IEC OUT 20,"TRAC TRACI, 0.001,0.01,0.01,0.001": 'Y values for trace 0 
250 IEC OUT 20,"DISP:TRAC:IND 1":' Selects trace with index 1 
260 IEC OUT 20,"TRAC LIST1, 100,1500,5500,15000":' X values for trace 1 
270 LEC OUT 20, "TRAC TRACL, 0.001,0.02,0.02,0,.001": ‘'y values for trace 1 
280 IEC OUT 20,"DISP:TRAC:IND 2":' Selects trace with index 2 
290 IEC OUT 20,"TRAC LIST1, 100,1800,6000,15200":' X values for trace 2 
300 IEC OUT 20,"TRAC TRACI, 0.001,0.03,0.03,0.001": 'y values for trace 2 
310 IEC OUT 20,"DISP:TRAC:OPER CURV": ' Selects the display mode 
320 IEC OUT 20,"DISP:TRAC:Y:AUTO ONCE": ' Optimizes scale 
330 IEC OUT 20,"DISP:CONF AP":' Activates analyzer panel + graphic window 
340 IEC LAD 20:IEC GTL:' Displays curve 
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3.15.11.1.3 Loading and Displaying of Trace Pairs in the UPL 


UPL 


The program below demonstrates loading of three trace pairs into the UPL, the graphic display, 
subsequent selection of another unit, rescaling and changing from linear to logarithmic display on the X 


axis. 


290 IEC OUT 20,"DISP:TRAC1:FEED 'SENS:DATA'":' 

300 IEC OUT 20,"DISP:TRAC2:FEED 'SENS:DATA'":' 

310 IEC OUT 20,"DISP:TRAC:COUN 3":'Three trace pairs 

320 IEC OUT 20,"DISP:TRAC:IND 0":'! Selects trace 
330 IEC OUT 20,"TRAC LIST1, 100,1000,5000,15000":'! x 
340 IEC OUT 20,"TRAC TRACI, 0.001,0.01,0.01,0.001":' Y 
350 IEC OUT 20,"TRAC LIST2, 100,1100,5100,15000":' x 
360 IEC OUT 20,"TRAC TRAC2, 0.001,0.02,0.02,0.001":' Y 
370 IEC OUT 20,"DISP:TRAc:IND 1":' Selects trace 


380 IEC OUT 20,"TRAC LIST1, 100,1500,5500,15000"; ' Xx 
390 IEC OUT 20,"TRAC TRACI, 0.001,0.03,0.03,0.001":' Y 
400 IEC OUT 20,"TRAC LIST2, 100,1600,5600,15000":' ».4 
410 IEC OUT 20,"TRAC TRAC2, 0.001,0.04,0.04,0.001":' Y 


420 IEC OUT 20,"DISP:TRAc:IND 2":' Selects trace 
430 IEC OUT 20,"TRAC LIST1, 100,1800,6000,15200":’ X 
440 IEC OUT 20,"TRAC TRACI, 0.001,0.05,0.05,0.001":' Y 
450 IEC OUT 20,"TRAC LIST2, 100,1900,6100,15200":' x 
460 IEC OUT 20,"TRAC TRAC2, 0.001,0.06,0.06,0.001":' ¥ 


470 IEC OUT 20,"DISP:TRAC:OPER CURV":' 
480 IEC OUT 20,"DISP:TRAC2:Y:EQU ON":' 
490 IEC OUT 20,"DISP:TRAC1:Y:AUTO ONCE": ' 
500 IEC OUT 20,"DISP:CONF DP":' 
510 IEC LAD 20: IEC GTL: HOLD 5000:' 

520 IEC OUT 20,"DISP:TRAC1:Y:UNIT W":' 
530 IEC OUT 20,"DISP:TRAC1:Y:AUTO ONCE": ' 
540 IEC LAD 20: IEC GTL:HOLD 5000:' 


550 IEC OUT 20,"DISP:TRAC:X:SPAC LOG":! 
560 IEC OUT 20,"DISP:TRAC1:Y:AUTO ONCE":' 
570 IEC LAD 20: 


IEC GTL 


Fig. 3-10 Trace pairs loaded into UPL by control program 
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3.15.11.2 Readout of Data Lists from the UPL 


When data lists are read from the UPL, in compliance with SCPI values are always transferred in the 
basic unit even if other units have been selected for the trace display. The table below shows the basic 
units for transferring data of various functions from the UPL to the controller. 


Table 3-15 Basic units of data 


Measurement function/sweep settings Data with basic unit 
° a for analog/digital instruments 


"SENS: FUNC 'RMS'" V/FS 


“SENS:FUNC 'RMSS'" | V/FS 
“SENS:FUNC 'PEAK'* V/IFS 


"SENS: FUNC 'QPE'" V/IFS 


a | 
“SENS:FUNC 'DC’'" V/FS 


“SENS:FUNC '‘THD' “ 


"SENS:FUNC 'THDN'“ 


“SENS:FUNC:MMOD THDN|NOIS 

"SENS:FUNC:MMOD SNDR % (groBe Werte) 
“SENS: FUNC :MMOD LTHD|LNOI VIFS 

“SENS: FUNC 'DFD'* %o 

"SENS: FUNC 'DIM'" %e 


"SENS: FUNC 'POL'" keine Daten 
“SENS: FUNC 'FFT'" VIFS 


SENS:FUNC 'WAV'" V/IFS 


"SENS:FUNC 'COHE'" % 
“SENS:FUNC 'RUBB'" V 
“SENS2:FUNC 'PEAK'" VIFS 
"“SENS2:FUNC 'RMS'" V/IFS 


“SENSe2:FUNCtion 'DIGInpamp'" 


"SENSe2:FUNCtion 'PHASetoref'" 


"SENS3:FUNC 'FREQ'" Hz 
“SENS3:FUNC 'FQPH'" Grad 
"SENS3:FUNC 'FQGR'" s 
"SOUR: FREQ:MODE ..." Hz 
"SOUR: VOLT:MODE ..." V/FS 
"SOUR:ONT:MODE ...* Ss 
“SOUR: INT:MODE ..." s 
"SENS:FREQ:MODE ...” Hz 


When reading out lists remember that with commands 
- "SOUR:LIST:FREQ?" 
- "SOUR:LIST: INT?" 
~ “SOUR:LIST:ONT?" 
~ "SOUR:LIST: VOLT?" 
"SENS : LIST: FREQ?" 


always the X values of the set sweep are read, contrary to commands 
- "TRAC? LIST1" 
"TRAC? LIST2" 


which cause the X values of the current graphic display to be read. 
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Note: 
X values-are identical for | 


patie: ‘curve is subseauenty & selected S mea "ns 
| sweep mode is on . S: 


3.15.11.2.1 Readout of Lists of up to 1024 Values 


A great number of application-specific commands are available for reading out sweep data, FFT data, 
data loaded from a file or by the control program (see section 3.10.6 Commands for Graphical 
Representation of Results). The procedure is illustrated by an example for reading out level values of a 
frequency sweep. 

The readout procedure is as follows 


"TRAC? TRAC" permits 1024 values to be read. 


8270 IEC OUT 20,"INIT:CONT OFF;*WAI": ' Triggers a single sweep 
8420 IEC OUT 20,"TRAC? TRAC":' Reads in level data of trace A 
8430 IEC IN 20,S$:' S$ comprises an ASCII string with level values in the 


8440 '' form "1.1234E-003,2.3456E-002,3.4567E-001 ..." 


3.15.11.2.2 Readout of FFT Lists of more than 1024 Values 


The number of values that can be transferred is limited to 1024 lines. If more than 1024 lines are to be 
read, the data have to be divided in blocks of 1024 values. The table in section 2.6.5.12 FFT informs 
on the number of lines of the selected FFT which are a function of FFT size and zooming. 


In the R&S BASIC program below, the 7488 lines of a 8k-zoom FFT with 8 blocks each (7 x 1024 and 
1 x 320 lines) are read and stored in the form of a string 
(eg "5.50884e-004,4.1273e-004, 1.64638e-004,...") in files FFT_Y1.TXT ... FFT_Y8.TXT. 


500 FOR Blkidx=0 TO 7 


510 ZEC OUT 20, "DISP: TRAC: IND"+STRS$ (BLkidx) : Selects block index 0 to 7 
520 Reads out FFT lines and stores in string Fftdat$ 
530 IEC OUT 20,"TRAC? TRAC" 

540 IEC IN 20,Fftdats:' Reads in FFT data as ASCII string 
550 Filename$="FFT_Y"+RIGHTS (STRS$ (Blkidx+1),1)+".TXT":' Defines file name 


560 OPENO# 1,Filename$: PRINT# 1,Fftdat$: CLOSE# 1 
570 NEXT Blkidx 


FFT line frequencies are read out in the same way with command 
"TRAC? LIST" 
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3.15.11.2.3 FFT Lists with Suppressed Noise Floor 


Since in most cases the noise floor of an FFT is of no interest, the number of lines can be considerably 
reduced by including only values exceeding a certain limit in the trace, eg 0.1 V. 
To do so set the UPL as described below: 


100 IECOUT 20,"DISPlay:TRACe:OPERation FFTErrors":' Sets limits 


110 IECOUT 20,"CALCulate:LIMit:UPPer:VALue 0.1V":'.. >O0.1V 
510 IEC OUT 20,"DISP:TRAC: IND 0":' Block index 0 
520 IEC OUT 20,"TRAC? TRAC": ' Stores FFT lines above 0.1 V 


530 IEC IN 20,Fftdat$:' as string data under Fftdat$ 


FFT lines frequencies are read out in the same way using command 
"TRAC? LIST1" 


3.15.11.2.4 Readout of Several Traces from UPL 
If several traces are displayed on the UPL ("DISP:TRAC:COUN > 1" Set), the required trace can be 


selected with command "DISP:TRAC:IND 0 to 17" and read out with commands "TRAC? 
LIST1" and "TRACE? TRAC": 


200 DKK KKK KKEKKKKEK KR KKK Readout of traces KRKKKKKKRKRKKRKEKKKK KK KKK 


220 IEC OUT 20,"DISP:TRAC:IND 0":' Selects trace with index 0 
230 IEC ouT 20,"TRAC? LIST1i":' Selects X values of trace with index 0 
240 IEC IN 20,xX0$:' Stores X values as ASCII string under X0$ 
250 IEC OUT 20,"TRAC? TRAC":' Selects Y values of trace with index 0 
260 IEC IN 20,Y0$:' Stores Y values as ASCII string under YO 
270 IEC OUT 20,"DISP:TRAC:IND 1":' Selects trace with index 1 
280 IEC OUT 20,"TRAC? LIST1":' Selects X values of trace with index 1 
290 IEC IN 20,X1§:' Stores X values as ASCII string under X1$ 
300 IEC OUT 20,"TRAC? TRAC":' Selects Y values of trace with index 1 
310 IEC IN 20,¥18:’ Stores Y values as ASCII string under Y1$ 
320 IEC OUT 20,"DISP:TRAC:IND 2":' Selects trace with index 2 
330 LEC OUT 20, "TRAC? LIST * x* Selects X values of trace with index 2 
340 IEC IN 20,X2§:' Stores X values as ASCII string under X1$ 


350 THC OUT 20,. “TRAC? TRAC" =" Selects Y values of trace with index 2 
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3.15.11.2.5 Readout of Trace Pairs from UPL 


Trace pairs are read out in the way described in section 3.15.11.2.4 Readout of Several Traces from 


— 


UPL, with the difference 


"TRAC? LIST1" and "TRAC? TRAC1" reads out the X and Y values of trace A 
"TRAC? LIST2" and "TRAC? TRAC2" reads out the X and Y values of trace B 


DKK KEKE KEKE KKK KKK KKK EE Readout of trace PALE SES SHAS SAREE SEAS WALK KE 


200 

220 IEC OUT 20,"DISP:TRAC:IND 0":' Selects trace pair with index 0 
230 IEC OUT 20,"TRAC? LIST1":' Selects X values of trace A with index 0 
240 IEC IN 20,Xa0$:' : Stores X values as ASCII string under Xa0$ 
250 IEC OUT 20,"TRAC? TRAC1":' Selects Y values of trace A with index 0 
260 IEC IN 20,Ya0$:' Stores Y values as ASCII string under Ya0s 
270 IEC OUT 20,"TRAC? LIST2":' Selects X values of trace B with index 0 
280 IEC IN 20,Xb0$:' Stores X values as ASCII string under Xb0$ 
290 IEC OUT 20,"TRAC? TRAC2":' Selects Y values of trace B with index 0 
300 IEC IN 20,Yb0$:' Stores Y values as ASCII string under Yb0$ 
310 '! 

320 IEC OUT 20,"DISP:TRAC:IND 1":' Selects trace pair with index 1 
330 IEC OUT 20,"TRAC? LIST1":' Selects X values of trace A with index 1 
340 IEC IN 20,Xal1$:' Stores X values as ASCII string under Xa0$ 
350 IEC OUT 20,"TRAC? TRAC1":' Selects Y values of trace A with index 1 
360 IEC IN 20,Yais:' Stores Y values as ASCII string under Ya0$ 
370 IEC OUT 20; *TRAC? LIST2":'* Selects X values of trace B with index 1 
380 IEC IN 20,Xbi$:' Stores X values as ASCII string under Xb05$ 
390 IEC OUT 20,"TRAC? TRAC2":' Selects Y values of trace B with index 1 
400 IEC IN 20,Yb1$:' Stores Y values as ASCII string under Yb0$ 
410 ' 

420 IEC OUT 20,"DISP:TRAC:IND 2":' Selects trace pair with index 2 
430 IEC OUT 20,"TRAC? LIST1":' Selects X values of trace A with index 2 
440 IEC IN 20,Xa2$:' Stores X values as ASCII string under Xa0$ 
450 IEC OUT 20,"TRAC? TRAC1":' Selects Y values of trace A with index 2 
460 IEC IN 20,Ya2$:' Stores Y values as ASCII string under Xa0$ 
470 IEC OUT 20,"TRAC? LIST2":' Selects X values of trace B with index 2 
480 IEC IN 20,Xb2$:' Stores X values as ASCII string under Xa0$ 
490 IEC OUT 20,"TRAC? TRAC2":' Selects Y values of trace B with index 2 
500 IEC IN 20,Yb2$:' Stores Y values as ASCII string under Xa2$ 
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3.15.12 Filter Settings 


In the case of RMS measurements, the analyzer permits a maximum of 4 filters to be switched into the 
measurement path, 3 filters with PEAK and QPK measurements and one filter with THDN 
measurements. Fixed filters like CCITT, CCIR or WRUMble or user-defined filters can be used. 

The example below illustrates a customized filters made up of a bandpass filter of 11 to 15 kHz and the 
two notch filters of 12 and 14 kHz. 


300 OUT 20, "°"RST:*WAL"; ' 

310 OUT 20,“DISP:MODE COLB":' 
315 !'----- filter No. 1: Bandpass filter 11 to 15 kHz, 
320 OUT 20,"SENS:UFIL1:BPAS ON" 
330 OUT 20,"SENS:UFIL1:PASS:LOW 11 
340 OUT 20,"SENS:UFIL1:PASS:UPP 15 
350 OUT 20,"SENS:UFIL1:ATT 100 DB" 
355 !'----- filter No. 2: 12-kHz notch filter 

360 OUT 20,"SENS:UFIL2:NOTC ON" 

370 ,"SENS:UFIL2:CENT 12 KHZ" 

380 , "SENS: UFIL2:WIDT 500 HZ" 

39:0 ,"SENS:UFIL2:ATT 100 DB" 

395 '!----- filter No. 3: 14-kHz notch filter 

400 OUT 20,"SENS:UFIL3:NOTC ON” 

410 OUT 20,"SENS:UFIL3:CENT 14 KHZ" 

420 OUT 20,"SENS:UFIL3:WIDT 500 HZ" 

430 IEC OUT 20,"SENS:UFIL3:ATT 100 DB" 

435 'The 3 customized filters defined above are used for RMS 

436 'measurements; the bandpass filter for increasing the filter slope 
437 ‘is used twice. 

440 IEC OUT 20,"SENS:FUNC 'RMS'" 


*WAI waits for end of calibration 
Coloured user interface 
Atten. 100 dB 


KHZ" 
KHZ" 


450 
460 
470 


IEC 
IEC 
IEC 


out 
out 
OUT 


20,"SENS:FILT1:UFIL1 ON": ' 
20,"SENS:FILT2:UFIL1 ON": ' 
20,"SENS:FILT3:UFIL2 ON": ' 


Two bandpass filters for 
increasing the filter slope 
12-kHz notch filter 


480 IEC OUT 20,"SENS:FILT4:UFIL3 ON":' 14-kHz notch filter 


Filter curve obtained in a sweep from 9 to 17 kHz: 


17.0000 kHz 


Fig. 3-11 Filter curve: steep bandpass filter + 2 notch filters 


— 
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3.15.13 Finding a File 


UPL provides no special command to find out whether a file has been stored on the UPL hard disk or 
on a floppy. 

Remedy: 

lf an attempt to copy the file in a temporary file is not followed by an error message, the file already 
exists. 


100 File$ = "'C:\UPL\USER\MY.SCO'":' File of interest 
110 IECOUT 20,"MMEM:COPY "+File$+", 'TMP.TMP'!" 

120 IECOUT 20,"SYST:ERROR?": IECIN 20,E$ 

130 IF LEFT$(E§,1)="0" THEN 

140 PRINT “File available!" 

150 ELSE 

160 PRINT "File not available!” 

170 ENDIF 


3.15.14 Readout of Error Queue 


The error queue can be read out after each command or by means of an SRQ interrupt routine if an 
error has occurred (see section 3.7.4.5 Error Queue Query) 
The program below is a routine for reading out the error queue until it is empty. 


1290Errqueue: 


1300 IEC OUT 20,"SYST:ERR?": ' Reads out error queue until queue is empty 
1310 IEC IN 20,E$ 
1320 IF LEFTS(ES$,1)="0" THEN RETURN:' Quits error routine 


1330 PRINT "Contents of error queue: ";E$: GOTO Errqueue 


3.15.15 Command Synchronization 


The synchronization modes realized in the example below are described in section 3.6.8, Command 
Synchronization. 

Use commands *WAI, *OPC? or *OPC with SRQ to terminate a specific action before a new one is 
executed. Through suitable programming the controller can be made to wait for a specific action to be 
completed (see section 3.6.8.3 Comparison of Synchronization Capabilities). 

There are two events in the UPL which have to be waited for before the next command can be 
executed: 

e End of calibration 


e End of measurement 


Selection of an instrument with automatic calibration is used as an example for demonstrating the 
three synchronization methods. The following command should only be sent when the automatic 
calibration is completed. For more detailed information refer to section 3.6.8.1 Wait for End of 
Calibration. 
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3.15.15.1 Command Synchronization with *WAI 


IECOUT 20,"INSTrument2 A100;*WAI":' Selects new analog instrument and 
waits with *WAI for end of calibration 


3.15.15.2 Command Synchronization with *OPC? 


IECOUT 20,"INSTrument2 A100":' Selects new analog instrument 
IECOUT 20,"*OPC?":' Sends OPC?. Calibration is terminated when 
IECIN 20,AS$:' the response "1" is received. 


3.15.15.3 Command Synchronization with *OPC and SRQ 


Command synchronization with *OPC and SRQ is described in advance of section 3.15.16 Service 
Request, which should best be read through first. Waiting for end of calibration with *OPC and SRQ 
after an instrument selection is again used as an example. 


Procedure: 
* set Operation Complete bit (OPC) in the Event Status Register, 


¢ set ESB bit 5in the Status Byte Register 

* activate SRQ handler, 

¢ call up change of instrument with automatic calibration, 
¢ output synchronization command *OPC, 

* wait in a loop for SRQ (end of calibration). 


1057 Lok ke Kk kk kw kk kk kk kkk Setting up SRO RK KKK KKK KK KKK KKK KKK KK KK KKK KKK 
1058 IEC TERM 10:' Line Feed as terminator 
1059 IEC TIME 10000.' IEC/IEEE-bus timeout 10 s 
1060 IEC OUT 20,"*CLS" 

1061 ‘Enable OPC (Operation Complete) in the Event Status Register 


1062 s fo--+---4+---4+~--4+---4+---4+---4+---4+ 
1063 ' d7| Event Status Register ao | 
1064! | POW|USR|CME|EXE| DDE| QUE| oPpc | 
1065 IEC OUT 20,"*ESE 1": ' 0 o;/o|]o]}]oj]o|]ojfa21 | 
1066 : $—---+---4---4+---4---4+---4+---4+---+ 
1067 ‘Trigger SRQ through entry in the Event Status Register (d5=1) 

1068 ' $—---4+---4---4+---4+---4+---4¢---4+---4+ 
1069 =! a7 Status Byte Register | d0| 
1070! SOR|RQS|ESB| | SOR | | 
1071 IEC OUT 20,"*SRE 96": ' ojti[ayoatotloa | oa Oo | 
1072 +---4+---4+---4+--- +--+ ---4+--- +--+ 
1073 ON SRQ1 GOSUB Srqintr:' Activate SRO handler of IEC/IEEE bus No. 1 
1080 IECOUT 20,"INSTrument2 A100":' Instrument change with autom. calibr. 
1090 IECOUT 20,"*OPC":' Synchronization command 


1100 REPEAT 

1110 ‘Other tasks may be performed as long as no SRQ is appears. 

1120 '‘Signalled by a count on screen. 

1130 Count=Count+1: PRINT Count 

1140 UNTIL Srqflag=0:' Flag = 1 when calibration is completed 


2000 '** Standard SRQ interrupt routine shown in section 4.15.1.2 *** 
2010 Srqintr: 


2020 IEC SPL 20,Sb%: ' Reads in Status Byte via Serial Poll 
2040 : 
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3.15.16 Service Request 


As can be seen from the introduction to the SRQ standard routine below, a Service Request routine 
requires an extended initialization of the UPL. 

The SRQ standard routine uses Serial Poll for processing SRQ . This SRQ routine is used in almost 
all demo programs but for the sake of clarity it is not listed each time (remark in program code). The 
program example in section 3.15.16.2 SRQ Interrupt Routine with Parallel Poll, demonstrates SRQ 
handling by means of Parallel Poll which should be used to speed up identification of the instrument 
raising the SRQ when several IEC/|EEE-bus instruments are connected. 

Same as with all other program examples it is assumed that IEC/IEEE-bus address 20 is set on the 
UPL to be controlled. 


3.15.16.1 SRQ Interrupt Routine with Serial Poll 


The examples below for initializing an SRQ and the SRQ interrupt routine are suggestions which can 
be modified as required by the specific application. 

Serial Poll SRQ and the Serial Poll SRQ interrupt routine are initialized in this or a similar form in 
almost all program examples. 


3.15.16.1.1 Initialization of Serial Poll SRQ 


100 iek¥kkkkkkekeekeek Initializing Serial Poll SRQ wkkkkkkkkkkkkkkeke 
110 IEC TERM 10:' IEC/IEEE-bus terminator = Line Feed 

120 IEC TIME 10000: ' IEC/IEEE-bus waiting time 10 s 

130 IEC OUT 20,"*CLS":'Resets Status Register 

140 ‘Enables error bits in the Event Status Register 


L150! SSS Sp SS eee Sep SS Sp Se 
160 '' | a7| Event Status Register | d0| 
170 ' | POW | USR | CME | EXE | DDE | QUE | | OPC | 
180 IEC OUT 20,"*ESE 61": ' ae a ee a ee ee i 
190 '' t---4---4-- 42 t--4t---t-- tt 
200 ‘Enables a5 for SRQ trigger through Event Status Register 

20 * fea So So S$ $e $4 SSS 45 4+ 
220 '' | d7| Status Byte Register | d0| 
230 ' | SOR|RQS|ESB | | SQR| | | | 
240 IEC OUT 20,"*SRE 96": | | o|/a]a2]ofojf]ojol|o | 
250 ' 4+-~-—+---+---+---4---+--~-+---+---+ 
260 Srqflag=0 


270 ON SRQ1 GOSUB Srqintr: ' Activates SRQ handler 
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3.15.16.1.2 Serial Poll SRQ Routine 


The following standard SRQ interrupt routine is used in almost all the program examples. It displays 
the reason for the SRQ and the contents of the error queue on the controller monitor and signals to the 
main program with srqflag = 1, thata SRQ has occurred. 


1000Srqintr: 

1010 1 REKKEKKKEKEKEKEKEEEEKKEKEEEKEEEKEKEKEKEKEKKEKKKKKEKKKKKKEKEKEK 

1020 ' ******* Standard SRQ Interrupt Routine ******** 

1030 i) KEKE KEEKEEKEEEEKEKEKKKK KKK 

1040 IEC SPL 20,Sb%: ' Read-in of Status Byte 

1050 IF (Sb% AND 64)=0 THEN GOTO Ret: ' No response in the case of false 
alarm 

1060 Srqflag=1 

1070 PRINT "Status Byte Register = ";Sb% 


1080 IF (Sb% AND 1) THEN PRINT " SRQO->Not used” 

1090 IF (Sb% AND 2) THEN PRINT " SRQ->Not used" 

1100 IF (Sb% AND 4) THEN PRINT " SRO->Not used" 

110 IF (Sb% AND 8) THEN PRINT " SRO->Questionable-status bit" 
120 IF (Sb% AND 16) THEN PRINT " SRQ->Not used" 

130 IF (Sb% AND 32) THEN PRINT " SROQ->Event-status bit” 

140 IF (Sb% AND 64) THEN PRINT " SRQ->Summary bit" 

1150 IF (Sb% AND 128) THEN PRINT " SRQ->Operation-status bit" 
1160: ! 


PPPP 


1170 IEC OUT 20,"*ESR?": ' Read-in of Status Register 

1180 IEC IN 20,Es$ 

1190 PRINT "Event Status Register = ";Es$ 

1200 IF (VAL(Es$) AND 1) THEN PRINT " ESR->Operation-complete bit" 
1210 IF (VAL(Es$) AND 2) THEN PRINT “ ESR->Not used" 

1220 IF (VAL(Es$) AND 4) THEN PRINT " ESR->Query-error bit" 

1230 IF (VAL(Es$) AND 8) THEN PRINT " ESR->Device-dep. error bit" 


1240 IF (VAL(Es$) AND 16) THEN PRINT " ESR->Execution-error bit" 
1250 IF (VAL(Es$) AND 32) THEN PRINT " ESR->Command-error bit" 
1260 IF (VAL(Es$) AND 64) THEN PRINT " ESR->User-request bit" 
1270 IF (VAL(Es$) AND 128) THEN PRINT " ESR->Power-on bit" 

1280: * 

1290Errqueue: 

1300 IEC OUT 20,"SYST:ERR?": ' Readout of error queue until queue is empty! 
1310 IEC IN 20,E$ 

1320 IF LEFT$(E$,1)="0" THEN GOTO Ret 

1330 PRINT "Contents of Error Queue:" 

1340 PRINT " ";E$: GOTO Errqueue 

1350: ' 

1360Ret: ON SRQ1 GOSUB Srqintr: RETURN:' Reactivates SRQ! 
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3.15.16.2 SRQ Interrupt Routine with Parallel Poll 


3.15.16.2.1 Initialization of Parallel Poll SRQ 


100 '##eeeee4ee4e** Initialization of Parallel Poll SRQ ****####eeeeRRR RR EES 


110 IEC TERM 10:' IEC/IEEE-bus terminator = Line Feed 
120 IEC TIME 10000: ' IEC/IEEE-bus waiting time 10 s 
130 IEC OUT 20,"*CLS":' Resets Status Register 
140 IEC OUT 20,"*ESE 121":' Enables OPC,DDE,EXE,CMD in the Event Status Reg. 
150 IEC OUT 20,"*SRE 32":' Enables Event Status bit as SRO event 
160 IEC OUT 20,"*PRE 255": ' Enables all Parallel Poll lines 
170 IEC PCON 20,1,6:'UPL identifies itself with 1 on line 6 

180 IEC PCON 10,1,3:'Device with address 10 ident. itself with 1 on line 3 


190 ON SRQ1 GOSUB Srqintr:' SRQ handler activated 


3.15.16.2.2 Parallel Poll SRQ Routine 


740 LEEK KEEKEKEKEKEEKKEEKEKEEKEKEKEKEKEKEKEKEEEKEKEKEEKEKEEKEEEKEKEEKEEKEKEEEEKEEKEKEEEK 


750 '******* Standard Parallel-Poll SRQ Interrupt Routine ********eeeKe 
760 LEKEKKEKKKEKEKEKKEEKKEKKEKEKEKEKEEKKEKEKREKEEKEKEEEKEEKEKEKEKEEKEKEEKEKEEKEKEKKEEKKEKEEEK 
770Srqintr: 

790 PRINT "SRO has occurred!" 

800 IEC PPL Pp% 

810 IF (Pp% AND 32)<>0 THEN GOSUB UPLsrq 

820 IF (Pp% AND 4)<>0 THEN GOSUB Adr1i0srq 

825 ON SRQ1 GOSUB Srqintr: RETURN:' Reactivates SRQ 


826 ' 

83 0UPLsrq: 

840 LEK KKREKEKEEKKEKKKEKKEKEKEEKEEKEKKEKEKEKEKEEKEKEKKEKEKEKEEEKEEKEKKEEKEEKEEKEKEEK 
850 CER EKKKKEE SRQ sent by UPL REEKKEEKEKKEEKKKEKEKEKEKK 

860 LEEK EKKKKEKEKEKEEEKEKEKEKKEEEEKEKEEKEKEKEKEKEKKEKEKEEEKEEKKEKEKEREKEKEKEKKEKKKKEEK 
1040 IEC SPL 20,Sb%: ' Read-in of Status Byte 

1060 Srqflag=1 

1070 PRINT "Status Byte Register = ";Sb% 

1080 IF (Sb% AND 1) THEN PRINT " SRQO->Not used" 

1090 IF (Sb% AND 2) THEN PRINT " SRQO->Not used" 

1100 IF (Sb% AND 4) THEN PRINT " SRQ->Not used" 


1110 IF (Sb% AND 8) THEN PRINT " SRQ->Questionable status" 
1120 IF (Sb% AND 16) THEN PRINT " SRQ->Not used" 

1130 IF (Sb% AND 32) THEN PRINT " SRQ->Event Status" 

1140 IF (Sb% AND 64) THEN PRINT " SRQ->Summary" 

1150 IF (Sb% AND 128) THEN PRINT " SRQ->Operation Status" 
1160 ' 
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1170 IEC OUT 20,"*ESR?": ' Read-in of Event Status Register 

1180 IEC IN 20,Es$ 

1190 PRINT “Event Status Register = ";Es$ 

1200 IF (VAL(Es$) AND 1) THEN PRINT " ESR->Operation complete" 

1210 IF (VAL(Es$) AND 2) THEN PRINT " ESR->Not used" 

1220 IF (VAL(Es$) AND 4) THEN PRINT "“ ESR->Query error" 

1230 IF (VAL(Es$) AND 8) THEN PRINT " ESR->Device-dep. error" 

1240 IF (VAL(Es$) AND 16) ‘THEN PRINT " ESR->Execution error" 

1250 IF (VAL(Es$) AND 32) THEN PRINT " ESR->Command error" 

1260 IF (VAL(Es$) AND 64) THEN PRINT " ESR->User request” 

1270 IF (VAL(Es$) AND 128) THEN PRINT " ESR->Power on" 

1280 '' 

1290Errqueue: 

1300 IEC OUT 20,"SYST:ERR?": ' Read-out of error queue until it is empty 
1310 IEC IN 20,E$ 

1320 IF LEFTS(E$,1)="0" THEN RETURN 

1330 PRINT "Contents of error queue:" 

1340 PRINT " ";E$: GOTO Errqueue 

1250 RETURN 

1260 ' 

1270Adr10srq: 

1280 LPH KKK KEK KKK KEKE KKK KEK KEKE KEKE KEKE KEKE KE KEKEKEKEKEEKEKKEEKEKEREKEEKEKKKKKKRKEER 
1290 '******* SRO sent by device with the address 10 HRERRER ER PRES 
1300 VRE KKK REE KHER KEKE EEE KEKE KEKE KEE KKEEKEKEKREKEREEKKEKKKKEEKKEKEKKEKEEK 
1310 IEC SPL 10,Sb%: ' Reset SRO conditions for device with address 10 
1320 'SRQ evaluation for device with the address 10 

133.0: * 

1340 

1350 RETURN 


3.15.17 Readout of Cursor Position and Values 


The values of a curve displayed on the UPL can be read by the controller, no matter whether the curve 
has been generated by a sweep or FFT or loaded into the UPL from a file or the controller. To do so 
the o- or * cursor has to be positioned as required. The value at the cursor crossing the curve or the 
difference value can be read out. 
The great number of commands available for positioning the cursor are listed below. 
To simplify the program examples for the various cursor display modes and the respective intercept 
points, the cursor position is indicated directly in the form of a value. 
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Table 3-16 Positioning the cursor on the displayed curve 


Positioning the cursor for curve display 


Positioning the 0 cursor: Positioning the *-cursor: 
"DISP:TRAC:CURS1:POS:MODE MIN1" "DISP: TRAC:CURS2:POS:MODE MIN1" 
Sets the horizontal o-cursor to the minimum value of | Sets the horizontal *-cursor for modes 
curve A on the X axis. "DISP: TRAC: CURS2:POS:MODE N12|D12|C12° 


to the minimum value of curve A on the X axis . 


Sets vertical *-cursor for modes 
"DISP: TRAC:CURS2:POS:MODE HL1|HL2|HLD1|HLD2" 


to minimum of curve A on the Y axis. 


“DISP:TRAC:CURS1:POS:MODE MAX1" "DISP: TRAC:CURS2:POS:MODE MAX1" 
Sets horizontal o-cursor to maximum of Sets horizontal *-cursor for modes @ 
curve A. “DISP: TRAC: CURS2:POS:MODE N12|D12|Cc12” 


to maximum of curve A on the X axis. 


Sets vertical *-cursor for modes 
"DISP: TRAC: CURS2:POS:MODE HL1|HL2|HLD1|HLD2" 
to maximum of curve A on the Y axis. 


"DISP: TRAC:CURS1:POS:MODE MIN2" "DISP:TRAC:CURS2:POS:MODE MIN2" 
Sets horizontal o-cursor to minimum of Sets horizontal *-cursor for modes 
curve B. “DISP:TRAC:CURS2:POS:MODE N12|D12|c12" 


to maximum of curve B on the X axis. 


Sets vertical *-cursor for modes 
"DISP: TRAC: CURS2:POS:MODE HL1|HL2|HLD1|HLD2" 
to minimum of curve B on the Y axis. 


"DISP:TRAC:CURS1:POS:MODE MAX2" "DISP:TRAC:CURS2:POS:MODE MAX2" 
Sets horizontal o-cursor to maximum of Sets horizontal *-cursor for modes 
curve B. "DISP: TRAC:CURS2:POS:MODE N12|D12|c12" 


to maximum of curve B on the X axis. 


Sets vertical *-cursor for modes * 
"DISP: TRAC: CURS2:POS:MODE HL1|HL2|HLD1|HLD2" 
to maximum of curve B on the Y axis. 


"DISP:TRAC:CURS1:POS:MODE VALue" “DISP:TRAC:CURS2:POS:MODE VALue” 
"DISP:TRAC:CURS1:POS 1000kHz" "DISP:TRAC:CURS2:POS 1000kHz" 

Sets horizontal o-cursor for modes | Sets horizontal *-cursor for modes 

"DISP: TRAC:CURS1:POS:MODE N12|D12|c12" "DISP:TRAC:CURS1:POS:MODE N12|D12|c12" 


to specified position on the X axis. to specified X position. 


Sets vertical *-cursor for modes 
"DISP:TRAC:CURS2:POS:MODE HL1|HL2|HLD1|HLD2 
to specified position on the Y axis. 
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Table 3-17 Positioning the cursor for FFT spectrum display 


Positioning the cursor for FFT spectrum display 


Positioning the o-cursor: Positioning the *-cursor: 

"DISP:TRAC:CURS1:POS:MODE MARKer1" "DISP:TRAC:CURS2:POS:MODE MARKer1" 

Sets vertical o-cursor to X position of marker if the latter was | Sets vertical *-cursor to X position of marker if the latter was 
switched on with switched on with "DISP: TRAC1|2:MARK:MODE MAX|CURS". 


“DISP:TRAC1|2:MARK:MODE MAX|CURS". 


"DISP: TRAC:CURS1:POS:MODE NEXTmarker" "DISP: TRAC: CURS2:POS:MODE NEXTmarker"” 
Sets vertical o-cursor to X position of next harmonic if harmonics | Sets vertical *-cursor to X position of next harmonic if harmonics 
display was switched on with display was switched on with 


DISP:TRAC1|2:MARK:HARM ON. "DISP:TRAC1|2:MARK:HARM ON“. 


“DISP:TRAC:CURS2:POS:MODE IMAX1" 

Sets vertical *-cursor to X position of highest Y value of 
FFT curve A. 
"DISP: TRAC: CURS2:POS:MODE IMAX2" 
Sets vertical *-cursor to X position of highest Y value of 
FFT curve B. 


“DISP:TRAC:CURS1:POS:MODE IMAX1" 

Sets vertical o-cursor to X position of highest Y value of FFT 
curve A. 
“DISP:TRAC:CURS1:POS:MODE IMAX2" 

Sets vertical o-cursor to X position of highest Y value of FFT 
curve B. 


¢ ee ee eee: ae: CURB : BOS: MODE 


Abbreviations used in the diagrams below: 


(A) Y value at crosspoint of vertical o-cursor on curve A 
o(B) = Y value at crosspoint of vertical o-cursor on curve B 
(X) = X value of vertical o-cursor 


*(A) = Y value at crosspoint of vertical *-cursor on curve A 

*(B) = Y value at crosspoint of vertical *-cursor on curve B 

*(X) = X value of vertical *-cursor 

*(Y) = Y value of horizontal *-cursor 

*(X)AL = X value at left crosspoint of horizontal *-cursor on curve A 
*(X)AR = Xvalue at right crosspoint of horizontal *-cursor on curve A 
*(X)BL = X value at left crosspoint of horizontal *-cursor on curve B 
*(X)BR = X value at right crosspoint of horizontal *-cursor on curve B 


Cursor data for traces can be read out without restrictions as from UPL program version 2.10 onwards.! 
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100 IEC OUT 20,"DISP:TRAC:CURS1 ACT": ' Activates o-cursor 1 
110 IEC OUT 20,"DISP:TRAC:CURS1:MODE N12" 
120 IEC OUT 20,"DISP:TRAC:CURS1:POS:MODE VAL": ' at 1000 Hz 


130 IEC OUT 20, “DISP:TRAC:CURS1:POS 1000 Hz" 


Analogously, CURS2 activates the *-cursor yielding the values *(A), *(X) and 
*(B) 


Fig. 3-12 | Cursor data o(A), 0(X), 0(B), *(A), *(X), *(B) 


100 IEC OUT 20,"DISP:TRAC:CURS1 ACT": ' Activates o-cursor 1 
110 IEC OUT 20, "DISP:TRAC:CURS1:MODE D12" 
120 IEC OUT 20, "DISP:TRAC:CURS1:POS:MODE VAL": ' at 1000 Hz 


130 IEC OUT 20,"DISP:TRAC:CURS1:POS 1000 Hz" 


Analogously, CURS2 activates the *-cursor yielding the values *(A) - *(B) and 
*(X) 


Fig. 3-13 | Cursor data o(A)-0(B), 0(X), *(A)-*(B), *(X) 


100 IEC OUT 20,"DISP:TRAC:CURS1 ACT;CURS2 ACT": ' Activates 
o- and *-cursors 
110 IEC OUT 20,"DISP:TRAC:CURS2:MODE C12" 


120 IEC OUT 20,"DISP:TRAC:CURS1:POS:MODE VAL": 'o-cursor 1 kHz 
130 IEC OUT 20,"DISP:TRAC:CURS1:POS 1000 Hz" 
140 IEC OUT 20,"DISP:TRAC:CURS2:POS:MODE VAL": '*-cursor 2 kHz 


150 IEC OUT 20,"DISP:TRAC:CURS2:POS 5000 Hz" 


Fig. 3-14 Cursor data *(A)-o(A), *(X)-0(X), *(B)-0(B) 


100 IEC OUT 20,"DISP:TRAC:CURS2 ACT": ' Activates *-cursor 
110 IEC OUT 20,"DISP:TRAC:CURS2:MODE HL1" 
120 IEC OUT 20,"DISP:TRAC:CURS2:POS:MODE VAL": ' Positions *- 


cursor to 
Y value 0.2 V 
130 IEC OUT 20, "DISP:TRAC:CURS2:POS 0.2 V" 


Analogously, cursor ...CURS2:MODE HL2 yields values *(X)BL, *(Y) and 
“(X)BR for curve B. 


Fig. 3-15 Cursor data *(X)AL, *(Y), *(X)AR 


100 IEC OUT 20,"DISP:TRAC:CURS1 ACT;CURS2 ACT": ' Activates 
o- and *-cursors 

110 IEC OUT 20,"DISP:TRAC:CURS2:MODE HLD1i" 
120 IEC OUT 20, "DISP:TRAC:CURS1:POS:MODE VAL": ' Positions 
o-cursor on 1000 Hz 

130 IEC OUT 20, "DISP:TRAC:CURS1:POS 1000.0 Hz" 

140 IEC OUT 20,"DISP:TRAC:CURS2:POS:MODE VAL": ' Positions 
*-cursor on Y value 0,2 V. 

150 IEC OUT 20, "DISP:TRAC:CURS2:POS 0.2 V" 


Fig. 3-16 Cursor data *(X)AL, o(A)-*(Y), *(X)AR 
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100 IEC OUT 20, "DISP:TRAC:CURS1 ACT;CURS2 ACT": ‘ Activates 
o- and *-cursors 

110 IEC OUT 20, "“DISP:TRAC:CURS2:MODE HLD2" 
120 IEC OUT 20, "“DISP:TRAC:CURS1:POS:MODE VAL": ' Positions 
o-cursor on 1000 Hz 

130 IEC OUT 20, "DISP:TRAC:CURS1:POS 1000.0 Hz" 

140 IEC OUT 20, "DISP:TRAC:CURS2:POS:MODE VAL": ' Positions 
*-cursor on Y value 0.2 V 

150 IEC OUT 20,"DISP:TRAC:CURS2:POS 0.2 V" 


Fig. 3-17 Cursor data *(X)BL, 0(B)-*(Y), *(X)BR 


Readout of cursor values 


DATA1?, DATA2? and DATA3? values are read in with the following commands: 


IECOUT 20, "DISP:TRAC:CURS:DATA1?":IEC IN 20,"D1$ Values are output with the unit 
IECOUT 20, "DISP:TRAC:CURS:DATA2?":IEC IN 20,"D2$ indicated in the display. 
IECOUT 20, "DISP:TRAC:CURS:DATA3?":IEC IN 20,"D3$ 


3.15.18 Calla BASIC-Macro 


With the UPL, setting and measurement sequences can be written as BASIC programs or recorded 
using the built-in program generator (see 3.15.3 Command Logging - Converting B10 into IEC/IEEE- 
Bus Commands). Option UPL-K2 (Universal Autorun Control) is required. The generated BASIC 
programs can be stored (preferred file extension: .BAS) and called and used in various ways (see 
Macro operating). 


The following example illustrates how a BASIC macro is called by means of an IEC/IEEE-bus control 
program in the programming language C and the IEC/IEEE-bus driver GPIB.COM from National 
Instruments: 


Example 1: 
BASIC macro transfers a measurement result in a measurement-result buffer to the 
control program 


BASIC macro: 


A short program is written under Universal Autorun Control UPL-B10 to trigger a level in channel 1. To 
demonstrate that any data can be transferred to the IEC/IEEE-bus control program as floating-point 
values via the measurement-result buffers, the level of channel 1 (line 30) is copied into the 
measurement-result buffer of channel 2 (line 40), from where it is read with the aid of the IEC/IEEE- 
bus control program. 

This BASIC macro is stored in the UPL under the file name LEV_CH1.BAS. 


10 UPL OUT "INIT:CONT OFF; *WAL" 
20 UPL OUT "*TRG; *WAL" 


30 UPL OUT "SENS:DATA?": UPL IN AS: ' level of channel 1... 
40 UPL OUT "SENS:DATA2 "+A$: '... copying into buffer of channel 2 
50 END 


How to proceed: 

e Press the F3 key to switch from the UPL user interface to Universal Autorun Control. 
e Type the five lines shown above. 

e Store program with SAVE LEV_CH1.BAS. 

e Press the F3 key again to return to UPL user interface. 
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The following IEC/IEEE-bus control program calls the BASIC macro in the UPL with the command 
SYST:PROG:EXEC 'LEV_CH1.BAS'. There is a delay until serial polling indicates that bit 14 (RUN) 
has changed from 1 to 0 in the OPERation register; this indicates that the BASIC macro has been 
executed. 

The measurement result is read from channel 2's measurement-result buffer and displayed on the 
screen. 


IEC/IEEE-bus control program in controller: 


[RRR R RK KK RRR RRR RRR KK RR KR RRR RK RR KR RK RK RK RK KKK KER ERE KK RK KKK KKK KKK KKK KK 


* RK BASIC program in UPL triggering a level-measurement result in channel 1 
* To be started as a BASIC macro from the controller 

* Measurement result to be output at the controller 

RRR KKK RRR KR RK KR KKK RR KKK RK KK RK RK KR KK KR RK RK KKK KEKE KK KKK KEK ERK KEK KK RK KKK KKK KR KK / 
#include <stdio.h> 

#include <string.h> 

#include <stdlib.h> 

#include <conio.h> 

#include <bios.h> 

#include "C:\NI-GPIB\C\DECL.H" 


void report_error(int fd, char *errmsg) 


{ 
fprintf(stderr, "Error %d: s\n", iberr, errmsg); 
if (fd != -1) { 
printf("Cleanup: taking board off-line\n"); 
ibonl(fd,0); 
} 
getch(); 
exit(1); /* abort program */ 
} 


void befout (int upl, char *befstr) 
{ 
ibwrt(upl, befstr, (long)strlen(befstr) ); 
if (ibsta & ERR) 
report_error (upl, "Could not initialize UPL"); 
} 


void queryin (int upl, char* reading) 
{ 
ibrd(upl, reading, 20L); 
if (ibsta & ERR) 
report_error (upl, "Could not read data from UPL"); 
reading[ibcnt-1] = '\0'; /* Overwrites line feed with string terminator */ 


} 


void main() 


{ 
int upl; /* File descriptor for UPL */ 
int i; 


char reading[20]; /* UPL measurement results */ 
long count = 0; 
char stb; 


if ((upl = ibdev(0, 20, 0, T10s, 1, 0)) < 0) 
report_error (upl, "Could not initialize UPL"); 


befout (upl,"*ESE 0"); //Disables information from event status register 
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befout (upl,"*SRE 0"); //Disables SRQ 


/* The 1 -> 0 transition of bit 14 (RUN) in the OPERation register 
should set bit 7 (OPER) in the STB. The STB is read by means 
of serial poll until the event has occurred. */ 


befout (upl,"STAT:OPER:NTR 16384"); /* Enables 1->0 transition of bit 14 */ 
befout (upl,"STAT:OPER:PTR 0"); /* Disables 0->1 transition of bit 14 
*/ 

befout (upl, "STAT:OPER:ENAB 16384"); /* Enables bit 14 for STB */ 


/* The BASIC program LEV_CH1.BAS in the UPL working directory writes 
the level measured in channel 1 to the measurement-result buffer of 
channel 2 


to demonstrate data transfer via the measurement-result buffers. */ 


for (i=1; i <= 10; i++) 
{/* Reads 10 measurement results via the BASIC macro LEV_CH1.BAS */ 
/* Reading the EVENt part of the OPERation register deletes the 
OPER bit in the status byte register! */ 
befout (upl, "STAT:OPER:EVEN?") ; 
queryin (upl,reading) ; 


befout (upl,"SYST:PROG:EXEC 'LEV_CH1.BAS'"); // Starts the BASIC macro 


/* When the RUN bit (bit 14) in the OPERation register changes from 1 to 
0, the BASIC macro has been executed and the measurement 
result can be read from the measurement-result buffer. */ 

sth = 0; 


while ((stb & 0x80) == 0) // Serial poll is performed until 
{ // bit 7 (OPER) in the STB is set to 1. 
ibrsp (upl,&stb); // Serial poll of the status byte register 
if ((count++ % 100) == 0) // Progress counter while 
PEInte (Se) 3 // waiting for bit 7 = 1 */ 


} 


/* The level of channel 1 can be read from the channel-2 measurement- 
result buffer, where it was stored by the BASIC macro. */ 
befout (upl, "SENS:DATA2?"); 
queryin (upl,reading); 
printf ("\n%s\n",reading) ; 
} 


printf ("Any key:\n"); 

getch (); 

lbonl(upl, 0); /* Take UPL off-line */ 
} 


Data transfer between BASIC macro and controller via the measurement-result buffers: 


The measurement-result buffers can be written to so as to transfer data between the BASIC macro and 
the controller. The measurement results calculated by the macro can thus then be displayed in the UPL 
environment, which is familiar to the user. 


Furthermore, fast exchange of floating-point parameters and floating-point measurement results 
between the UPL macro and the controller is possible via the measurement-result buffers. The 
following commands are available for the data exchange: 

SENS1:DATA1, SENS1:DATA2 

SENS2:DATA1, SENS2:DATA2 

SENS3:DATA1, SENS3:DATA2 
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Note: 


measlirement task is: halted, ie 0 6 measurement or “sweep is being parormed Wille the : 
-fesults are: being written. 


Example 2: 
BASIC macro transfers a set of data in a block buffer to the control program 


BASIC macro: 

A short program is written under Universal Autorun Control UPL-B10. This program writes any set of 
data into the block buffer specially generated for BASIC macros. The data are then read from this 
buffer by the [EC/IEEE-bus control program. 

This BASIC macro is stored in the UPL under BLK.BAS. 


10 DIM A(1000): Frq=100: A(0)= 


20 FOR I=1 TO 999: ' 1000 log. frequency values : 
30 Frq=Frq*1.00503: A(I)=Frq: ' ... 100 Hz to 15 kHz 
40 NEXT I 


50 UPL BLOCKOUT A(0),1000 
60 UPL OUT "SYST:PROG" 
70 END 


Proceed as for example 1. 
The following IEC/IEEE-bus control program calls the BASIC macro in the UPL with the command 


SYST:PROG:EXEC 'BLK.BAS'. There is a delay until serial polling indicates that bit 14 (RUN) in the 
OPERation register has changed from 1 to 0. This shows that the BASIC macro has been executed. 


The block data are read from the block buffer and displayed on the screen. 


IEC/IEEE-bus control program in the controller: 


First part of program as in example 1 


befout (upl,"SYST:PROG:EXEC 'BLK.BAS'"); // Starts the BASIC macro 


stb = 0; 
while ((stb & 0x80) == 0) // Serial poll is performed until 
{ // bit 7 (OPER) in the STB is set to 1. 
ibrsp (upl,&stb); 
if ((count++ % 100) == 0) // Progress counter while 
PEIBt£E (*_")+ // waiting for bit 7 =1 */ 
} 


/* Determines number of values in the block buffer */ 
befout (upl, "SYST:PROG:POIN?"); 
queryin (upl,reading) ; 


points = atoi (reading); 
printf ("\nBlock buffer contains %*d values. Display values...\n",points) ; 
getch(); 


/* Read values from block buffer */ 

befout (upl, "SYST: PROG?"); /* Fetch contents from block buffer. 
The values are available as ASCII characters separated 
by commas */ 

ibeos (up1,0x142C); //Stringterminator = ',' 

for (i = 0; i < points-1; i++) 
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{// Each value is read up to the comma 
queryin (upl,reading); 
fltvalfield[i] = atof (reading); 


} 
// Before the last value has been read, the string terminator 
ibeos (upl,0x140A); //... is reset to AF. 


queryin (upl, reading); 
fltvalfield[i] = atof (reading); 


// Values are output on the screen. 
for (i = 0; i < points; i++) 
printf ("%d: %f\n", i+1, fltvalfield[i]); 
printf ("Any key:\n"); 
getch (); 


ibonl(upl, 0); /* Take UPL off-line */ 
} 


3.15.19 Third analysis - Output of Block Data 
Example of Programming for Universal Autorun Control UPL-B10: 
The following program example shows the settings for the third analysis measurement function of a 


noise signal (1/3 OCTAVE measurement function in ANALYZER panel). 


Important! 

The current level values of the 1/3 octave analysis are available under Scan Count 1 (line 200), the 
maximum level values of the max. hold function (line 60) under Scan Count 2 (line 210). The frequency 
list is queried with TRAC? LIST (line 140) , the max. hold level values with TRAC? TRAC (line 260). 


10 REM ******** Third analysis - read out of Block Data ******#**#4#KKKKKKEK 


20 UPL OUT "*RST": * UPL default setup 
30 UPL OUT "SOUR:FUNC RAND": ' Noise signal for generator 
40 UPL OUT “INP: TYPE GEN2": ' Internal connection to generator channel 2 
50 UPL OUT "SENS: FUNC 'THIR'": '! Switches on Third Analysis 
60 UPL OUT "SENS: VOLT: INTV:MODE FOR": '! Max-hold function switched on 
70 UPL OUT "DISP:TRAC:OPER FFTL": ' FFT data in tabular form 
80 UPL OUT "INIT:CONT OFF": ' Selects single-measurement mode 
90 UPL OUT "*TRG;*WAI": ' Triggers single-measurement 
100 UPL OUT "TRAC:POIN? LIST": ' Request count of frequency values 
110 UPL IN A$: Count=VAL(A$): ' Read out count of frequency values 
120 PRINT "Count of freq. values:";Count: INPUT "Go on...... "-AS 

130 DIM X(Count): ' Field for frequency values 
140 UPL OUT "TRAC? LIST": ' Read out frequency values 
150 UPL BLOCKIN X(0): ' Loads frequency block data into the data field xX 
160 FOR I=0 TO Count-1 

170 PRINT X(1I);"Hz ": ' Display frequency values 
180 NEXT I 

190 UPL OUT "DISP:TRAC:OPER SPEC": ! COUNT selection only avail. in SPEC 
200 REM UPL OUT "DISP:TRAC:COUN 1": ' Choose current values of T. Analysis 
210 UPL OUT "DISP:TRAC:COUN 2": ' Choose Max-hold values of Third Analysis 
220 UPL OUT "“TRAC:POIN? TRAC": ' Request count of level values 
230 UPL IN A$: Count=VAL(A$): ' Read out count of level values 
240 PRINT : PRINT "Count of level values: ";Count: INPUT "Go on...... "-AS 
250 DIM Y(Count): ' Field for level values 
260 UPL OUT "TRAC? TRAC": ' Read out Max-hold level values 
270 UPI, BLOCKIN Y(0): ' Loads level block data into the data field Y 
280 FOR I=0 TO Count-1 

290 PRINT Y(I);"V "“: * Display level values 
300 NEXT I 

310 END 


1078.2008.02 3.307 E-6 


Universal Sequence Controller UPL-B10 


3.16 Automatic Control of UPL with R&S BASIC 


Important: 


The software described below is an accessory for UPL and available under the designation UPL-B10 . 


It is not part of the equipment supplied with UPL. 


The program examples in the paths C:\UPL\B10_EXAM\EXAM1.BAS ff of the UPL software can be 
directly run on the UPL with Universal Sequence Controller UPL-B10. Files with the extension .SAC 
are setup files required by the examples for setting the UPL. Files with the extension .TXT provide the 
program code of the examples as an ASCII file and can be accessed by any editor. 


3.16.1 Use 


Executing frequent test sequences in a fast and reproducible way, Summing up the results and creating 
a valuable documentation, these are the applications of the UPL universal sequence controller using 
R&S BASIC. These automatic measurements, consisting of generator and analyzer functions of the 
UPL, are used for a full characterization of instruments and components in production or the test shop 
and for ensuring and monitoring the characteristics of system and transmission devices. 


A universal sequence controller for automatic measurements does not only have to control the 
instrument functions, but must also be able to evaluate the measurement results and branch in the 
program. Besides, operator prompting with confirmations and indications is expected. Furthermore, 
synchronization with a time base or external events may be required. Thus, some programming is 
sometimes required, but it should be as simple as possible. Therefore, a complete BASIC interpreter 
with optimally integrated commands is used for operation of the measuring instrument. A simple 
keystroke permits to change between normal operation of the measuring instrument and BASIC. The 
command extensions for the instrument control feature the same structure as the IEC/IEEE-bus 
commands, which in turn comply with the international SCPI standard. 


3.16.2 Scope of Functions 


The UPL provides about 600 elements (ie functions in the programming language) and almost as many 
keywords as parameters. Therefore, users not wishing to do any programming, but also experts will 
appreciate the integrated program generator. Every input via front panel or keyboard for setting the 
UPL is recorded in logging mode and added to the program as a complete program line. Simple test 
sequences are thus completely programmed without having typed a single line. There is no need to 
check the correct syntax, the created program can be easily read due to the standard SCPI notation 
and is thus simple to modify and supplement. 


R&S BASIC with easy-to-handle |EC/IEEE-bus commands that are optimally incorporated into the 
syntax can also control further IEC/IEEE-bus devices without the need for an external controller. (This 
requires the Remote Control option UPL-B4). Likewise, it is straightforward to operate the serial 
interface and write and read files for connection with peripheral devices or other programs. 


For graphical output, BASIC can fully make use of the UPL software: Graphs with sophisticated scaling 
and labelling, bargraphs, bargraphs with trailing pointers, all of them also with automatic scaling 
depending on the measured value, are still available. In addition, the graphics commands belonging to 
BASIC can also be used. 


If the UPL is to be controlled by an external controller in a test system, two REPLACE commands can 
be used to convert all UPL IN/OUT instructions into IEC/IEEE commands (IEC IN/OUT). This 
constitutes the basic program for controlling the UPL. 
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3.16.3 Preparation for Use 


If the Universal Sequence Controller UPL-B10 is ordered together with the UPL it is immediately ready 
for use. When retrofitted, it has to be enabled by means of an installation key. A key matching the 
serial number of the UPL is supplied to the user to activate the software. 


Subsequently, a memory model for BASIC can be selected by calling UPLSET. The user has to 
indicate how much memory he wants to reserve for the BASIC program and BASIC data (variables). 
Since the UPL cannot simultaneously be remote-controlled via the IEC/IEEE bus and the Universal 
Sequence Controller UPL-B10, the user must choose between the two modes by means of UPLSET. 
The files CONFIG.SYS and UPL.BAT are thus changed. 


-UPLSET contains a menu through which the user is guided: 


>» Enter "UPLSET" and "." after the prompt c:>. 
The selected operating mode is maintained even after instrument switch-off. 


To estimate the required memory, the following empirical values are given: A typical BASIC line 
requires about 25 bytes. A 13k program memory is thus sufficient for about 500 lines or 10 pages of 
program. The remaining empty memory can be polled in BASIC with FRE(1). A variable in BASIC 
requires about 15 bytes (depending on the length of the name), and a field with floating-point numbers 
requires 8 bytes for each index. FRE(o) indicates the remaining storage area. 


The memory should not be oversized, since the program may be limited in its speed from a certain 
size onwards (see also Section 3.16.4.11  UPL/Basic Memory Management - UPL-B10). If the preset 
values are not exceeded, the UPL operates at full speed. 


in the case of first installation, the UPL must be booted anew; otherwise this is only necessary when 
the memory model is changed. UPLSET can also be called in order to poll about the currently active 
memory allocation. If the UPL is to operate again as a measuring instrument controlled externally via 
IEC/IEEE bus, UPLSET can be used to return to this mode. 
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3.16.4 Operation 


In the following, a distinction is made between BASIC and the UPL program, the latter including all 
routines except BASIC (i.e. the test, readout, graphics output and input routines). 


3.16.4.1 Switchover between UPL and BASIC Entry Mode 


Switchover from UPL to BASIC entry mode: 

Use function key F3 on the external keyboard or BACKSP on the front panel. With BASIC in the 
entry mode, the fields for reading out measured values are displayed at the upper edge irrespective 
of whether full graphics display is selected in the UPL or not. The field below down to the softkeys is 
available to BASIC. 

Possible error messages after pressing the F3 key: When the message "BASIC not installed" is 
displayed, BASIC has not been installed at all or incorrectly. "Memory not available” indicates that a 
memory size exceeding the available space has been selected with UPLSET. 


Entry in the BASIC mode: 

All characters can be entered from the external keyboard as required. A limited control is also 
possible from the UPL front panel: 

Keys of the front-panel key blocks DATA/PANEL and EDIT as well as the CURSOR keys have the 
common functions. 


Exceptions: 
SELECT =blank 
+/- = - (minus) 


The keys of the CONTROL block as well as HELP, the tabulator and PgUp/Dn keys in the 
CURSOR/VARIATION block have no function. 


Letters cannot be output with the front-panel keys but the entry of numerals opens up plenty of 
possibilities for controlling a BASIC program without the burden of an external keyboard. 


While BASIC waits for a line entry (as after pressing of the ".!"-key), the UPL program continuous to 
run in the background and the measurement results are displayed. The effects of the settings made 
by BASIC can thus be observed immediately. However, after the first character has been entered, 
the UPL program is not called up any more. No measurements are performed and the printer 
spooler (HCOPY) does not run in the background until the entry is terminated with "W". 


Note: 
When the UPL is controlled with BASIC, printing with HCOPY is considerably slowed down as the 


available computing time must be divided up. There will be more time for the printout if the 
measurement is stopped using the STOP key on the front panel. 


Switching back from BASIC to UPL entry mode: 

Key F3 on the external keyboard or the keys ENTER and then LOCAL on the front panel. 

When switching back to UPL control the panels are completely restored to show the current settings 
as there may have been changes under BASIC. BASIC is inactive but the last-set status will be 
retained. 
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3.16.4.2 First Steps (Readout of Measurement Results) 


Program example: 
Triggering 10 measurement results and output on the screen. 


e Press key F3 of the external keyboard from the UPL user interface. The result display field appears 
at the top of the screen, the softkey lines at the bottom. "R&S-BASIC version..." is displayed in the 
screen center. 

e Enter the following program (including line numbers 10-90). 


10 UPL OUT "*RST"< | UPL default setting 
20 UPL OUT "INP:TYPE GEN2": ‘Internal connection to generator channel 2 
30 FOR I=1 To 10 

40 UPL OUT "INIT:CONT OFF;*WAI": ' Triggers a single measurement 
50 UPL OUT "SENS:DATA?": Requests function test result from channel 1 
60 UPL IN MS: ! Reads in measurement result 
70 PRINT M$: '! Prints measurement result 
80 NEXT 

90 END 


e Start the program with F6: 


Due to the default setting made with “RST (see Appendix A UPL Default Setup), the UPL generator 
produces a 1-kHz sinewave signal with a level of 0.5 V. 

Command INP:TYPE GEN2 internally links generator channel 2 and analyzer channel 1 so that 
cabling between inputs and outputs is not required for this first test. The UPL analyzer performs 10 
RMS measurements and the results are displayed on the UPL screen. 


UPL. screen (Jine 70). 


e Return to manual operation: Press F3 on the external keyboard or ENTER and then LOCAL on the 
front panel. 


3.16.4.3 Logging Mode 


Function key F2 switches the logging mode on or off. The respective mode is indicated in the bottom 
righthand corner above the softkeys. In the case of "on", all entries used for setting the UPL are 
appended to the BASIC program as a command line. After switching to the BASIC mode, these new 
lines are displayed automatically and may be modified. 


The BASIC commands for automatic control of the UPL differ only slightly from the commands for 
remote control via the [EC/IEEE bus. The program can easily be converted into the other commands 
using the BASIC command REPLACE (eg for controlling the UPL with an external controller). See also 
UPL-specific modifications of the BASIC manual, paragraph REPLACE. A detailed example is given in 
section 3.15.3 Command Logging - Converting B10 into IEC/IEEE-Bus Commands. 
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3.16.4.4 Differences to IEC/IEEE-Bus Remote Control 


The differences between the R&S BASIC commands of the universal sequence controller and the 
R&S BASIC commands of the [EC/JIEEE-bus control are illustrated by way of examples: 


Delimiters of character strings, Timeout 


R&S BASIC command R&S IEC/IEEE-bus command 


10 IEC TERM 10 
Controller expects LF as delimiter for an UPL 
response 


A delimiter need not be specified for the transfer 
of a character string. 


10 JEC TIME 5000 

The controller does not wait longer than 5 s fora 
response from the UPL before an IEC/IEEE-bus 
timeout is signalled. 


Waits indefinitely for a response. 
However, in special cases the time can be 
monitored by querying bit dO (OPC) of the Event 
Status Register in a loop until the bit assumes the 
value 1 which signals that a measurement result is 
available. The program example is given under 
"Other differences to IEC/IEEE-bus remote 
control” further down in this section. 


Output of commands 


R&S BASIC command 


10 UPL OUT "SOUR:FREQ 1000Hz" 


(sets generator frequency) 


R&S IEC/IEEE bus command 


10 IEC OUT 20," SOUR:FREQ 1000Hz " 


Transfers a character string (constant in quotes, 
variable denoted with $ or a character string 
expression) to the UPL program. 


Reading in responses 


R&S BASIC command 


R&S IEC/IEEE-bus command 


100 IEC OUT 20, "SENS:DATA2?" 
110 IEC IN 20, A$ 


100 UPL OUT "SENS:DATA2?" 
110 UPL IN A$ 


(transfers the measured value of channel 2 to the variable A$ for 
processing) 


Takes a character string from the UPL program. 
This may be a measured value or a queried 
setting. The information to be taken must first be 
defined in a query (command with question mark). 
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Output of block data 


R&S BASIC command 


10 DIM A(20) 

20 Frqval = 20 

30 FOR I = 0 TO 19 

40 A(I) = Frqval 

50 Frqval = Frqval*1.44 
60 NEXT I 

70 UPL BLOCKOUT A(0) ,20 


UPL OUT "“sour:list: freq" 
(transfer of 20 values for a frequency list sweep to the UPL) 


UPL BLOCKOUT <array(i)>[,n] 


Stores block data in a reserved communication 
range of the UPL so that they can be transferred 
subsequently from BASIC to the UPL with an UPL 
OUT "...." command. This applies, for instance, to 
the transfer of lists or values for graphic display. 
The index f indicates the value from which 
onwards the data field is to be transferred. n 
defines the number of values. If nis not specified, 
the quantity defined with DIM will be used. 


Reading out block data 


R&S BASIC command 


Universal Sequence Controller 


R&S IEC/IEEE-bus command 


10 DIM A(20) 

20 ' Combines block data to a string 
Bef$="SOUR: LIST: FREQ" 
Frqval=20 

FOR I=0 TO 19 
Bef$=Bef$+STRS$ (INT (Frqval) ) 
IF I<19 THEN Bef$=Bef$+"," 
Frqval=Frqval*1.44 

NEXT I 

100 IEC OUT 20,Bef$ 


R&S IEC/IEEE-bus command 


10 DIM A(200) 10 DIM A (200) 
20 UPL OUT "TRAC? TRAC" 20 IEC OUT 20,"TRAC:POIN? TRAC" 
30 UPL BLOCKIN A(0) 30 IEC IN 20,Count$: Count=VAL(Count$) 
40 UPL OUT "TRAC:POIN? TRAC" 40 IEC OUT 20,"TRAC? TRAC" 
50 UPLIN A$:Count = VAL(A$) 50 IEC TERM 44: ' Sets string term. to '” (Ox2C = 44d) 
(loads a sweep list in the form of block data from 60 FOR I=0 TO Count-2: ' Readsinn-1 values 
the UPL into field A() of BASIC and loads the data 70 IEC IN 20,A$: DIM(I) = VAL(AS) 
into Count) 80 NEXT I 
: 90 'Reads last value 

VFL BES ISI <alteyee 100 IEC TERM 10: ‘Resets string term. to LF 

110 IEC IN 20,A$: DIM(Count-1) = VAL(A$) 


loads block data (ie lists ora 
measurement sequence) from the UPL 
program into a data field (index 
variable) for further processing. Same 
as with UPL IN the data to be read 
must first be defined in a query 
(sour: list:freq?). i denotes the 
index from which the first value of a 
block is stored. The list is always used 
in full length, ie a sufficiently large 
data field has first to be defined with 
DIM. 
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Switchover to UPL user interface 


R&S BASIC command 


UPL GTL (Go To Local) 


With this command BASIC is quit and the UPL screen is displayed. Control is 
also transferred to the UPL and entries can be made in the UPL panels. To 
return to BASIC the F3 key has to be pressed. 

This means that in the program mode this command has the same function as 
the F3 key (switchover from BASIC to UPL). If the operator now presses F3, 
control is switched back and BASIC continues with the command that follows 
UPL GTL in the program. When entered in the BASIC direct mode, this 
command has the same function as the F3 key. 


Note: 

After a BASIC program has been started with RUN, key F3 is disabled. It is 
enabled again only after END, STOP or abort (with Ctrl/Break)in the BASIC 
entry mode. 


UPL GTLU (Go To Local, temporarily with UPL screen) 


This command is required when the UPL display should be used under BASIC. 
Thus an ongoing sweep or FFT can be monitored (provided a measurement was 
started before, the display is continuously updated) or values computed in 
BASIC are to be displayed. (These values have to be transferred first from 
BASIC to UPL using the UPL BLOCKOUT commana). 

The panel displayed at the left of the graphics window can be used by BASIC for 
PRINT outputs. A line must not be longer than 26 characters, however, as 
otherwise the graphics window will be overwritten. After the UPL GTL U 
command, the screen scroll is stopped to avoid the graphic display being shifted 
and destroyed when the first or the last line is reached (in the case of 
uncontrolled PRINT outputs). Status lines 1 and 2 cannot be used either as this 
space is occupied by the UPL display. 


With this command the BASIC display is stored and the UPL screen displayed. 
Control is not transferred to the UPL, however, and entries cannot be made in 
the UPL panels. Immediately after display of the UPL screen, control is handed 
back to BASIC without the BASIC display being restored. 


Use the GTL B command described below to restore the BASIC display. After 
an UPL GTL U command and before terminating the program with END, STOP 
or abort (with Ctrl/Break or in case of a fault) the operator should restore the 
BASIC display as otherwise no entries can be made, eg in the UPL full-screen 
mode. As an aid for the operator, the BASIC display is automatically restored 
when the BASIC entry mode is reached (entry of commands or program 
instructions) with the consequence that UPL GTL B is performed immediately 
when UPL GTL U command is entered in the direct mode and the entry has no 
effect. 


UPL OUT "DISP:ACT ON]! OFF" 


This command is of interest in conjunction with GTL U. The OFF state prevents 
the graphics display being updated after every control command as this might 
be disturbing and slow down program execution. With ON the display is 
completely restored and then continually updated. The OFF and ON commands 
are to be used together as a pair as otherwise the UPL graphics display is not 
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command 


TEC LAD 20 
TEE GTL 


restored, not even when the UPL is manually controlled. 
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SUIIEEESEENEE EEE 
UPL GTL B (set BASIC screen) 


This command is only needed with UPL GTL U. It restores the BASIC screen 
displayed before the UPL display set up with UPL GTL, UPL GTL U or with the 
F3 key (change from BASIC to UPL control). 


UPL GTL G (draw UPL graphic) 


This command is needed when the UPL graphics display is to be used under 
BASIC. The display is restored but not subsequently updated as is the case with 
UPL GTL U. Thus values computed in BASIC, for instance, can be displayed 
(the values have to be transferred first from BASIC to the UPL using the UPL 
BLOCKOUT command). The operator can make full use of the UPL graphics 
display with scales and labels. 

The graphics display must be switched on of course (with command 

UPL OUT "disp:conf ...." using parameters xP or P, or previously in manual 
control). Note: Upon loading a setup, the 3-panel display may be selected which 
has the effect of switching off the graphics display. In case of doubt check the 
setting by changing to the UPL mode. 

When the result output has been activated (set to display) using UPLOUT 
"disp:ann on" also the measurement results in the display field at the screen top 
are updated. 

Contrary to F3, UPL GTL or UPL GTL U, the BASIC screen is not stored and the 
UPL display set up, but the UPL graphics display is integrated in the BASIC 
screen. Like any other graphic drawn under BASIC, the display is shifted 
together with the text when the cursor reaches the top or bottom edge. The 
graphic may also be overwritten by text (in this case the background is blanked) 
irrespective of whether this is useful or not. 

When the display is shifted, which can always be prevented by adequately 
positioning the cursor (see section 3.16.4.8 STRINX.SYS Driver for Screen and 
Keyboard - UPL-B10), parts of the graphics display remain visible at the upper 
or lower edge of the scroll window as the scrolled parts are shifted in multiples 
of the text size, which do not correspond to the UPL graphic displayed. 

Since the UPL graphic has become part of the BASIC screen it is always 
restored when the UPL display is switched over to BASIC with the F3 key. It is 
cleared together with the BASIC text screen using the sequence PRINT 
"Esc[2J". CLEAR also clears the screen or parts thereof (see section 3.16.4.5 
UPL-specific Modifications to the Basic Manual - UPL-B10 under CLEAR). 


Further differences to IEC/IEEE-bus remote control: 


e An SRQ procedure cannot be programmed in R&S BASIC of the Universal Sequence Controller 
UPL-B10, ie the control program cannot perform other tasks while waiting for measurement results 
or error messages from the UPL. Error queue or the status registers must be queried cyclically in 
the control program. 


e Since the UPL does not generate an SRQ for the Universal Sequence Controller UPL-B10, there is 
no need to determine the sender or source of the SRQ by means of a serial or parallel poll. This 
should not be mixed up with the possibility of using the UPL as an IEC/IEEE-bus controller and to 
control other instruments on the IEC/IEEE bus from the Universal Sequence Controller UPL-B10 
(described in the manual R&S BASIC Interpreter supplied with the UPL-B10 option). 


e Line messages like REN, GET, DCL, etc are not possible. 


e The line message EOI denoting the end of a binary block cannot be used. 
Binary block data cannot be received. The command " FORMat REAL" is ineffective. 
Block data can only be received with command UPL BLOCKIN described above. 


e In R&S BASIC of the Universal Sequence Controller UPL-B10 all common commands referring to 
SRQ control are not relevant. Respective information can be obtained from the table under 3.9 
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Common Commands. 

An exception is the *OPC command. Although mainly intended to trigger an SRQ when a 
measurement result is relevant, under R&S BASIC this command may be used to wait for a 
measurement result in a loop by querying the bit dO of the Event Status Register: 


Example: 

110 UPL OUT "*OPC;*TRG": ' Triggers measurement result 
120 Brk=0: I=0 

130 WHILE (Brk=0) AND (I<=100) 

140 UPL OUT "*ESR?" 


150 I=I+1: UPL IN Esrs$: IF (VAL(Esr$) AND 1)<>0 THEN Brk=1: ' Queries opc 
160 WEND 

170 IF I>100 THEN PRINT "Timeout": STOP 

180 UPL OUT “SENS:DATA?": ' Requests measured value 

190 UPL IN M$: PRINT M$: ' Reads and output measured value 


e Common commands (3.13.1) and addressed commands (3.13.2) are not available for the Universal 
Sequence Controller UPL-B10. 


e All registers and commands of the status reporting system which are not related to SRQ generation 
can be used: 


jusable | 
[notusable | 


not usable 


STATus:OPERation? 
STATus:QUEStionable? 

STATus:XQUEstionable? 
SYSTem:ERRor? 


should again be controlled by. anott 
IEC/EEE-bus control must be released by quence C 


command JECRLC (IEC Release Control). — 
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3.16.4.5 UPL-Specific Modifications to the BASIC Manual 


There are only a few modifications to the supplied standard BASIC manual which result from different 
conditions. In the part of the manual dealing with process controllers, the BASIC manual of the PSA 
and PAT controller versions is valid. 


Softkey labelling and function keys 

As against the standard BASIC manual, the function keys are shifted by 4 keys as F1 to F4 are 
assigned different functions in the UPL. The softkey labelling has been adapted accordingly for the 
UPL. Switchover between alphanumeric and graphics mode ( F8) is not provided in the UPL. 


BYE 
is a synonym for EXIT; description see under EXIT. 


CLEAR[11213] 

This command clears the screen or parts of it. The size of the parts corresponds to the UPL panels or 
fields. The commands always clear the indicated parts irrespective of whether they are assigned UPL 
fields or not. 


Without parameter specified, the upper part of the screen is cleared, however without the output field 
for measured values. 


CLEAR 1 clears the output field for measured values 


CLEAR 2 clears the field at the left of the graphic display. 


CLEAR 3 clears the UPL graphics. 
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COLOR 
should not be modified to avoid changing of the UPL graphics output. The colours are assigned as 
follows: 


Pen UPL colour mode UPL b/w mode 

0 white white (background) 

1 dark grey white 

2 white black 

3 red black 

4 grey grey 

5 yellow light grey 

6 dark grey dark grey 

7 yellow dark grey 

8 green grey 

) green black 

10 blue black 

11 green black 

12 yellow grey 

13 cyan dark grey 

14 black black 

15 black black (preselected colour) 
COPYOUT 


is not supported. See GSAVE "LPT1". 


EXIT (Synonym for BYE) 
leaves the BASIC mode and returns to the UPL input mode and not to MS-DOS. 


GRAPHIC 


The interface name for putting out graphics on the screen is no longer GRAPH but GRAPX with the 
UPL. 


GSAVE on LPT 


is not supported. Instead, the HCOP:DEST <> remote-control command should be used for a printout 
of the display. 


HELP 
is not supported as a command. 


HOLD 
Note: 


REPLACE 


To allow also the comma to be contained in the REPLACE command as part of the string (and not as 
separator between the new and the old string), it has to be preceded by a backslash (\,). 


Example 1: 
old program: 100 UPL OUT A$ 
REPLACE UPL OUT, IEC OUT 20, 
new program: 100 IEC OUT 20,A$ 


Example 2: 
old program: 100 IEC IN 20, A$ 
REPLACE IEC IN 20\,, UPL IN 
new program: 100 UPL IN A$ 
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SCREEN 
is not supported; SCREEN 18 ( VGA mode with 16 colours/grey shades) is always set. 


SET 
The colour of the pen is selected from the colours described above under COLOR. 


SHELL 

is only supported with restrictions, since the remaining memory of approx. 60 Kbytes is too small; the 
MS-DOS command interpreter together with the program called must not exceed this memory size. 
However, this is the case with the internal and a few external MS-DOS commands (dir, del, md, cd etc, 
see MS-DOS manual). 


VIEWPORT 

The upper limit for y2 should be 294 so that the upper field remains vacant for readout of the 
measured values. In principal, there are no restrictions to the BASIC graphics commands, it is up to the 
user whether the area used by the UPL graphics is overwritten. 


WINDOW 
The preselected values are 0,639,0,293. 


ZOOM 
is not supported 


3.16.4.6 BASIC Screen 


The screen contains 30 text lines, 5 at the lower edge being reserved for softkeys and two lines for 
status indication. One status line is used by BASIC, the other is available to the user (see labels of 
status lines and softkeys). 


Two modes are provided for the upper 25 lines: either BASIC uses all lines or the UPL builds up a field 
for the output of measured values at the top edge, where the measurement results are continuously 
updated. This field comprises 7 text lines and reduces the BASIC text window to 18 lines. The second 
mode is activated using UPL OUT "disp:ann on". 


Inside the 25/18-line window, the text is scrolled when the cursor reaches the top or bottom edge. If this 
window contains a graphic, the latter is shifted as well. This also applies to graphics drawn by the UPL 
software. However, since the graphics are slightly larger than the text window, which is variable in 
steps of 16 pixels only (text size), they seem to be somewhat "torn". By positioning the text 
appropriately, the user must ensure not to write outside the text window (which causes a shift). 


The command PRINT "Esc (2)" clears the 18- or 25-line window depending on the mode. The CLEAR 
command (without parameter) only clears the 18-line window (without the area reserved for the output 
of measured values). The BASIC extensions CLEAR 12 2 ¥% 3 clear the panel fields or the output 
field for measured values irrespective of whether they contain UPL panels or not (see section 3.16.4.5 
UPL-specific Modifications to the Basic Manual - UPL-B10). 


If text is entered for BASIC, BASIC does not get the keyboard entries but reads out the screen 
contents. If graphics are superimposed on this text, it is possible that the character is not identified and 
BASIC responds with an error message. Even the space between the last character and the right-hand 
screen edge is significant if it can be interpreted as a blank or character. Therefore, the user should 
write at a "clean" position, or go to a position by scrolling the text before writing. 
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3.16.4.7 Control Commands Unsuitable for Logging 


The control commands are described in detail in the UPL manual, classified according to their function 
and then in alphabetical order. Furthermore, almost all commands can be logged in manual operation, 
the commands being created in the correct notation and added to the program. 


Commands for reading out measured values and control commands via the front-panel keys in the 
CONTROL block cannot be logged. They are briefly summed up in the following. 


CONTROL key commands: 
START UPL OUT "init:cont on" 

UPL OUT “init” 
SNGL UPL OUT "init:cont off" 
STOP UPL OUT “abort” 
HCOPY UPL OUT "hcop" 
LCD ON/OFF UPL OUT “disp:enab on" adv. off 
OUTPUT ON/OFF ~ ----- 
LOCAL UPL GTL 
Commands for reading out single measurement results: 
Function CH1: UPL OUT “sens:data?":UPL IN Ac 
Function CH2: UPL OUT "sens:data2?":UPL IN Ac 
Input PEAK CH1: UPL OUT "sens2:data?":UPL IN Ac 
Input PEAK CH2: UPL OUT "sens2:data2?":UPL IN Aa 
Freq CH1: UPL OUT "sens3:data?":UPL IN Ac 
Freq CH2: UPL OUT “sens3:data2?":UPL IN Ao 
Phase: UPL OUT "sens4:data2?":UPL IN Aa 
Commands for reading out block data: 
Trace A: UPL OUT "trac? traci":UPL BLOCKIN A(0) 
Trace B: UPL OUT "trac? trac2":UPL BLOCKIN B(0) 
X values: UPL OUT "trac? list1":UPL BLOCKIN X(0) 
Z values: UPL OUT "trac? list2": UPL BLOCKIN Z(0) 
Command for synchronization: 

UPL OUT "*WAI" 
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3.16.4.8 Driver for Screen and Keyboard STRINX.SYS 


An internationally standardized software interface based on the ANSI standard X 3.41-1774 is provided 
for addressing the screen. This standard defines all functions required to operate a terminal. The most 
important functions of this standard as well as certain functions mainly required for operating the 
BASIC editor are implemented in the STRINX device driver. 


This driver is loaded when booting the operating system, if 
DEVICE = C:\UPL\DRIVER\STRINX.SYS 
is contained in the configuration file CONFIG.SYS. 


The following function groups are supported: 
e Cursor control 

e Labelling of status lines and softkeys 

e Clearing screen areas 

e Editing screen 

e Setting the video attributes. 


If the appropriate ANSI sequence can be assigned parameters P1; P2 ...; Pn, they must be entered as 
decimal numbers with one or two digits. The individual parameters are separated by semicolons. 


The STRINX.SYS driver is to be used exclusively for programming in R&S BASIC. With this driver, the 
UPL is largely compatible with the PSA. ANSI.SYS has to be loaded for programs using the control 
sequences of the ANSI standard. 


Cursor Control 
The cursor can be set to absolute or relative positions. The output of new characters is continued 
starting at the set position. 


Table 3.18 | Cursor Contro! (UPL-B10) 


Cursor function Exampie in BASIC 


Free positioning (one parameter may be omitted) ESC[P,; PoH *) 2"E_[05;32H", 
{ ‘Column 
L__— Row 


Shift cursor by P,, positions T ESC[P,,A 


Shift cursor by P,, positions 1 ESC[P,, B 
ESC[P,, C 


Shift cursor by P,, positions > ESC[P,, D 


Shift cursor by P,, positions — (P,, with one digit only) 


Shift cursor by one position T ELA’ 
L with scrolling 7" [:B"; 


Store cursor position / 
recall cursor position 


} Switch off cursor 
1 Switch on cursor 


*) ESC means the key “Esc” or the keyboard code 1BH or 27 decimal 
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Labelling of Status Lines and Softkeys 
Table 3.19 Labelling of Status Lines and Softkeys (UPL-B10) 


Label status lines ESCQP,,TEXT ?"E Q3TEXT” 
Label softkeys ESCRP,, TEXT ?"E R4TEXT” 


Note: 


The sequences must be terminated by LF (ASCII code 10). 


Softkeys 1 to 4 cannot be labelled as they have been assigned important basic functions that must be 
available in all program states. 


Status and softkey lines are labelled as follows: 
Table 3.20 —_ Labelling of Softkeys (UPL-B10) 


Screen lines VGA graphics mode *) 


*) Compatible with PSA mode 
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If one of the softkeys is labelled, the PSA compatibility mode is switched on (return with sequence 
"ESC[1j"). The keyboard codes are converted to the corresponding values of the PSA according to the 


following table: 


Table 3.21 —_ Labelling of Softkeys, Conversion table (UPL-B10) 


PSA code | PC comp. 
scan code 
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Keyboard labels 


German 
keyboard 


OWN HD HO ON 


American 
keyboard 
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Editing the screen 
Table 3.22 Editing the screen (UPL-B10) 


ston seme ecmie | 
Insert blank lines ESC[ Ppl ?"E.{ SL” 
Delete lines ESC[ P,M ?"E,[ 3M” 


Clearing Screen Area 
Table 3.23 Clearing Screen Area (UPL-B10) 


Cursor function Sequence Example in 
R&S BASIC 


Clear screen, Cursor © ESC[ 2J VEL 2J" 
Clear complete video RAM, Cursor & ESC[ 3J ?"E,[ 3u” 


Clear from cursor to end of screen ESC[ J al = 


Clear from cursor to end of line ESC[ K EK” 


Clear status and softkey lines ESC[ y VE Ly" 
Note: 
The sequence must be terminated by LF. 


Setting the colours 


Colours may be assigned to each character output on the screen. The colours are also set via the ANSI 
interface. 


Table 3.24 Setting the colours (UPL-B10) 


Colour Sequence Example in 
R&S BASIC 


light grey light grey ESC[ 91m ?"E.[ 91m" 
light grey light grey ESC{ 92m ?"E[ 92m” 
yellow white ESC[ 93m ?"E.[ 93m" 
--- a--- ESC[ 94m ?"Eo[ 94m” 
blue black ESC[ 95m ?"E.[ 95m” 
dark grey dark grey ESC[ 96m ?"E.[ 96m” 
black black ESC[ 97m ?”E[ 97m" 
black black ESC[ 98m ?"E,[ 98m” 
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3.16.4.9 Operation of Serial Interfaces COM1 and COM2 


The transmission rate, parity bit, number of data and stop bits as well as the error handling mode of the 
serial interfaces can be configured using the MS-DOS MODE program, which is described in section 
2.16 Connecting External! Devices or in the DOS manual (DOS commands). Configuration is made 
either automatically on calling the AUTOEXEC.BAT program, in the operating system by means of an 
entry via the keyboard, or in BASIC using the SHELL command. Example: 


10 SHELL "mode com2: baud=24 parity=e data=7 stop=1 retry=n >NUL" 


The last instruction for rerouting to the NUL device ensures that MODE does not output the response 
on the screen, but suppresses it. 


The serial interface designated COM1 or COM2 is prepared for the output using the PRINT# 
command. As with every PRINT command, CR and LF are added to the string to be output if the line 
is not terminated by a comma or semicolon. Example: 


10 OPENO #1,"coml:" 
20 PRINT #1,A$ 


If the acknowledge lines DSR and CTS are not active, the operating system outputs the error message 
"ERROR 74 IN LINE xx: DOS: write fault". 


The interfaces are prepared for reception using the OPEN cornmand. With the subsequent INPUT# 
command, characters are read in until a CR is received. If the sending device continues to transmit 
characters, these characters must immediately be read in using the next INPUT# command, otherwise 
they are lost and an error is signalled. Timing becomes more critical the higher the transmission rates. 
lf no characters are received (timeout), a zero is stored every 100 ms. 


Example: 


10 OPENI #1,"coml:" 
20 INPUT #1,AS$ 


The entry described above is for line-oriented text as characters are accepted until reception of CR. 
However, if the number of characters is known, the INPUT$() function ensures that any character and 
almost any number of characters can be received. 


Example: 


10 OPENI #1, "com2:" 
20 AS=INPUTS( 100, #1) 


Precisely 100 characters are read in. If less characters are received, the device waits 100 ms 
(specified timeout) for every expected character (and enters Zero). 


To wait for the start of the transmission, a character can be entered in a loop until the character is no 
longer zero. 


Example: 


20 REPEAT 

30 AS=INPUT( 1, #1) 
40 UNTIL ASC( A$) > 0 
40 INPUT #1,B$ 

50 BS=A$+B$ 
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3.16.4.10 UPL-Specific Error Messages From BASIC 


ERROR 83: 


ERROR 84: 


ERROR 85: 


ERROR 87: 


ERROR 88: 


ERROR 889: 


ERROR 90: 


ERROR 91: 


ERROR 92: 
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‘Instrument command allowed in this context’ 


The command is not allowed in this instrument state and depends on other settings. 
(‘Execution error’ with IEC/IEEE-bus control) 


‘Instrument param not within valid range’ 

The value of the command parameter is illegal. 

‘Instrument unit not allowed in this context’ 

The indicated unit is not allowed (in this state). 

‘Instrument option not installed’ 

The option required for this command is not fitted. 

‘Instrument 7??? user error' 

A user-correctable error has occurred during command execution (eg file not found). 
‘Instrument ??? system error' 

An error has occurred in the MS-DOS or UPL software during command execution. 
‘Instrument invalid header string’ 

The actual command was not recognized (possibly because of a notation error). 
‘Instrument invalid parameter string’ 

The parameter of the command (string) is invalid. 

‘Instrument invalid unit string’ 


The unit of the command (string) is invalid. 
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3.16.4.11 UPL/BASIC Memory Management 


The user need not be familiar with all the details, as the user automatically receives the CONFIG.SYS 
to be used and associated batch files with the program UPLSET described in section 3.16.3. 


Since the memory available to MS-DOS programs is limited, the overlay technique is used in the UPL 
program. Furthermore, BASIC requires memory for the user program and its data (variables). These 
memory areas are assigned the parameters 

-bp<n> for the program memory and 

-bd<n> for the data memory. 


Example: 
upl_ui -bp16 -bd8 


reserves 16k main memory for the program and 8k for the data, BASIC itself needing about 3k for its 
own management. 


The minimum values are about 8k program and 4k data. BASIC can manage a maximum of 64k. 
However, with a size of about 2 times 32 k, the overlay memory for the UPL program decreases, 
reducing the program speed. More details cannot be given, since the available total memory, which 
may be occupied by resident programs and device drivers, may be very different. 


The memory management of the UPL program is to be briefly explained in the following so that an 
experienced user can optimize his own configuration. The program and data memory used for BASIC 
is first reserved in the UMB area. If this is not possible (because the line DOS=HIGH,UMB is missing in 
the CONFIG.SYS, or too may other programs have been loaded into this area by LOADHIGH or 
DEVICEHIGH), the space in the conventional memory (below 640k) is used. If the remaining memory 
for the UPL program thus becomes too small, no memory is reserved for BASIC at all. The attempt to 
switch to BASIC then produces the error message "not enough memory for BASIC”. 


In memory models 64k plus 32k (or 32k plus 64k) also the device drivers are loaded into the UMB 
area. With 64k plus 64k the upper memory is completely full and the device drivers have to be stored 
in the conventional memory. 


If space is to be used in the conventional memory, the size of the overlay memory is reduced. The 
UPL program may be restricted in its speed from a certain size onwards, which also depends on the 
memory required by other resident programs. 


When executing BASIC, other instruments can also be controlled via the IEC/IEEE-bus interface. In 
this case, the UPL is the system controller via BASIC, i.e. it can no longer be remote-controlled by an 
external controller. The parser program UPL_IEC.EXE is no longer needed and must not be loaded 
any more when starting the UPL. Instead, BASIC requires the following device drivers: 


STRINX.SYS as BASIC editor 

IECX.SYS as IEC/IEEE-bus controller 

GRAPHX.SYS for the BASIC commands for graphics output 
BEEPX.SYS for audio outputs. 
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3.17 Remote Control via RS-232 Interface 


As from UPL version 1.0 onwards, when an option UPL-B4 is purchased, remote control is not only 
possible via the IEC/IEEE bus but also via the RS-232 interface at the COM2 port at the rear of the 
instrument. 


altel Preparation for Use 


To activate the COM2 interface of the UPL for remote control select 


Remote via COM2 


in the options panel. 


To allow communication between controller and UPL via the RS-232 interface, the parameters of the 
two CON2 interfaces must be matched. The UPL parameters can be set with 


COM2 PARAMETER 
Baud Rate 2400 
Parity EVEN | ODD | NONE 


Data Bits 
Stop Bits 
Handshake  XON/XOFF|RTS/CTS 


in the options panel. 
The meaning of the parameters can be seen in section 2.15.1 IEC/IEEE-bus Address 


Use a zero-modem cable with the following assignment for interconnecting controller and UPL (2 x 9- 
pin female connector, R&S Order No. 1050.0346). This cable is suitable for RTS/CTS and XON/XOFF 
handshake. 


UPL Controller UPL Controller 
9 pin 9 pin 9 pin 25 pin 
[4] [+ | 1 [8 | 

2 2 2 | RxD ————————— TxD | 2 

3 3 3 | TxD ———————— py || 3 

4 4 4 | DTR —————————_ DSA 6 

6 6 5 |GND GND] 7 

5 5 6 | DSR —————————_ p TR | 20 

7 7 7 |AlS = CTs| 5 

8 8 8 |\CTS ————————— ATS 4 

| 9 | 9 9 |22| 
Fig. 3-42 Universal RS-232 cable, suitable for RTS/CTS and XON/XOFF handshake 


RTS (request to send) is an output of the UPL which is set to TRUE (+12V) upon UPL switch-on. With 
handshake = RTS/CTS selected, UPL sets RTS to FALSE (-12V) when the UPL buffer is full during a 
data transmission from the controller to the UPL. In this case the controller must stop data transmission 
immediately until the contents of the data buffer have been processed by the UPL and RTS has been 
reset to TRUE. Normally, the RTS line of the UPL is connected to the CTS line of the controller. With 
handshake = XON/XOFF, RTS is not served by the UPL and remains set to TRUE. 


DTR (data terminal ready) is an output of the UPL which is set to TRUE (+12V) upon UPL switch-on 
and which does not change. If the RS-232 interface of the controller requires the DSR (data nor ready) 
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input to be set to TRUE, it is best to connect DTR of the UPL to DSR of the controller. With 
Handshake = XON/XOFF selected, RTS of UPL is always TRUE. Thus DSR and CTS of the controller 
could be linked by means of a jumper on the PC connector (see dotted line). 


CTS (clear to send) of the UPL is an input. If the UPL wishes to send data to the controller or plotter 
with handshake = RTS/CTS selected, it first checks whether the addressed device is ready to receive 
data. State-of-the-art devices normally signal their readiness to receive via the RTS output (older 
devices often via the DTR output). If the CTS input of the UPL is TRUE (+12V), UPL starts data 
transmission. If the data buffer of the addressed device is full, the RTS output is reset and the CTS 
input of the UPL is set to FALSE (-12V). As soon as the data buffer of the addressed device is empty, 
the device resets the RTS output and thus the CTS input of the UPL to TRUE and UPL continues data 
transmission. With handshake = XON/XOFF selected, the CTS input of the UPL is irrelevant and the 
connection CTS - -- RTS (dash-point line) is not required. 


DSR (data set ready) of the UPL is an input which is not evaluated however. The line 
DSR --- DTR (dash-dot-dot line) is not required. 


3.17.2 Switchover to Remote Control 


After power-up, the UPL is always in the manual operating mode (LOCAL state)") and can be 
controlled from the front panel or a keyboard. Control is switched to REMOTE as soon as a signal is 
identified at the RS-232 interface via COM2 in the remote control mode. During remote control the 
front-panel keys are disabled. The UPL remains in the REMOTE control mode. 


3.17.3 Return to Manual Operation 


UPL remains in the REMOTE control mode until switched to manual mode by means of the LOCAL 
key on the front panel or command SYSTem:GTL. A change from manual to remote control and vice 
versa does not change the instrument settings. 


3.17.4 First Steps (Readout of Measurement Results) 


A simple test of the RS-232 interface can first be performed with DOS commands from the PC. 

Example: 

e Connect the COM1 interface of the PC and the COM2 interface of the UPL using the zero-modem 
cable. If the COM1 interface of the PC is assigned to a mouse, the mouse may be connected to the 
COM2 interface of the PC using the adapter cable (9 — 25-way) normally supplied with the mouse. 


e Set UPL in the OPTIONS panel to remote control using the RS-232 interface. The standard 
parameters of the COM2 interface, 9600 baud, even parity, 7 data bits, 1 stop bit, are set in the 
UPL. 

This standard setting is made when the BACKSPACE key is pressed during UPL switch-on (loading 
DEFAULT setup), UPL -dis entered at the DOS level and after (new) installation of an UPL 
software. 

On switching the UPL off and on or upon loading a setup, the "Remote via" settings and the 
parameters of the serial COM2 interface remain unchanged. 
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Remote via 


PARAMETER = ------------ 
Baud Rate 9600 
Parity EVEN 
Data Bits 7 

Stop Bits 1 
Handshake RTS/CLS 


e Adapt the COM1 interface of the PC to the COM2 interface of the UPL with DOS command mode: 
mode comt 
-9600,e, 7,1 

e Create an ASCII file with the name COMOUT.TXT at the PC using the DOS editor, which 
comprises the characters "*RST" (set UPL to default setting). 

e Send the contents of file COMOUT.TXT to the COM1 interface: 

e copy COMOUT.TXT com1: 


UPL goes to the REMOTE mode and to the default setting. 


e Although the described method allows control of the UPL, data cannot be read out as the copy 
command of DOS requires received characters to be terminated with the delimiter CTRL Z (1A hex) 
and UPL terminates its responses with a Line Feed (0A hex). 


The following program examples demonstrate UPL control and read-out of measurement results via 
the RS-232 interface. For the three examples the RS-232 interface parameter should be set as 
described in section 3.17.4. 


Because of the default setting with "*RST" (see Appendix A UPL Default Setup), the UPL generator 
produces a 1-kHz sinewave signal with a level of 0.5 V. 

Command "INP:TYPE GEN2" internally links generator channel 2 and analyzer channel 1 so that no 
cabling of outputs and inputs is required. The UPL analyzer performs 10 RMS measurements and the 
results are displayed in the result field and on the controller screen. 


Note: 


3.17.4.1 Readout of Measurement Results in QuickBASIC 


Enter the following program listing in Microsoft QuickBASIC (most of the PCs will use QuickBASIC 
under MS-DOS on the PC) and start with Shift-F5: 


In QuickBASIC a maximum transfer rate of 19200 baud can be set (OPEN 
"COM1:19200,E,7,1,RB100" FOR RANDOM AS #1). 

Since QuickBASIC does not support the hardware handshake RTS/CTS the size of the communication 
buffer (RB value in byte) had to be adapted to the expected data quantity and the controller speed: the 
slower the controller the larger the data quantity and the higher the RB value. 
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Every output string must be terminated with an LF (line feed) so that UPL is able identify the end of the 
command. In this program example the line feed is added generally to the output string in the Comout 
output routine (PRINT #1, A$; CHR$(10)). 


VR KR KR KKK KEK KKK KKK KK KKK KR KKK KR KKK KEK KR KKK KK KKK KR KKK KKK KKK 


‘'* Triggering and output of 10 measurement results * 
DKK KKK KKK RR KKK KKK RK KEK KR KEK KKK KK KEK KKK KERR KKK KRKKKK KK REESE 
DECLARE FUNCTION Comins () 

DECLARE SUB Comout (A$) 


OPEN "COM1:9600,E,7,1,RB100" FOR RANDOM AS #1: ' Parameter of COM1 

'The size of the communication buffer (RB value in bytes) has to be 
‘adapted to the expected data quantity: The slower the controller the larger 
the data quantity and the higher the RB value. 

‘For a single measurement result a few bytes will be sufficient, 

‘for a block data transfer of 1024 Y values of an FFT in ASCII 

‘format with a total length of more than 12000 bytes approx. RB5000 

is required. 


Comout ("*RST;*WAI"): ' Loads default setup 
Comout ("INP: TYPE GEN2"):'Connects analyzer input to generator output 
FOR I = 1 TO 10 
Comout ("INIT:CONT OFF;*WAI"): | Triggers and waits for result 
Comout ("SENS1:DATA1?"): ' Queries measurement result of channel 1 
PRINT Comin$: ' Reads out and outputs measurement result 
NEXT I 
CLOSE 
END 


FUNCTION Comins 

'*** Reading the response string of UPL at COM1 *** 

' UPL terminates each output string with NL (CHR$(10)). 

' Characters are read from the COM1 interface until NL is received. 


Xs = wou 

NZ: ZS = INPUTS(1, 1): ' Reads single characters from COM1 
IF ZS <> CHR$(10) THEN X$ = X$ + ZS: GOTO NZ: ' Next character 
Comin$ = Xs: ' Returns complete string 


END FUNCTION 


SUB Comout (A$) STATIC 

'*** Output of ASCII string at the COM1 interface *** 

PRINT #1, AS; CHR$(10): 'Each string must be terminated with NL (CHR$(10)). 
END SUB 


3.17.4.2 Readout of Measurement Results in R&S BASIC 
Enter the following program listing in R&S BASIC and start with F2 (RUN). 


When R&S BASIC is already installed on the controller, the COMX.SYS device driver allows the 
maximum UPL transmission rate of 56000 baud (OPENI# 1,"com1:56000,e,7,1,2000") to be 
used. 


Every output string must be terminated with LF so that the UPL is able to identify the end of a 
command (eg "INP: TYPE GEN2"+CHR$(10) ;) . 


10 DKK KKK KKK RK KEK KK KR KEK KK KR KKK KKK KK KKK KK KR KK KKK RK KKK KKK KK KKK KEKRKEKK KEK KKK KR KEKE K 


30 '* Triggering and output of 10 measurement results * 
40 LOK KR RK KKK KE RK KR KR KR KKK KKK KEK KR KKK KKK KKK KKK KKK KKK KKK KK KKK KKK KKK KKK KKK KKK KEKE 
50 OPENO# 2,"coml1:" 

60 OPENI# 1,"coml1:9600,e,7,1,2000": ' Set COM1 parameter 
70 PRINT# 2,"*RST"+CHR$(10);: ' Sets default setup with internal connection 
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80 PRINT# 2,"INP: TYPE GEN2"+CHR$(10);: ' between generator and analyzer 
90 FOR I=1 TO 10: ' Outputs 10 individually triggered measurement results 
100 PRINT# 2, "INIT; *WAI"+CHR$(10);: ' Triggers measurement result 
110 PRINT# 2,"SENS:DATA?"+CHR$(10);: ' Selects measurement result 
120 GOSUB Comin: ' Reads out measurement 
result 

130 PRINT Instrs$: ' Outputs measurement result 
140 NEXT I 

150 END 

160 '! 

70 KEK KKK KR KK KKK Reading in the UPL response KR KK KKK KKK KKK KKK 

180 Comin: 

190 GS=""2 Instrs=*" 

200 Nexchar: 

210 CS=INPUTS(1,#1): ' Reads individual characters 
220 IF C$=CHR$(10) THEN RETURN : ‘Terminates reading when an LF is received 


230 Instr$=Instr$+C$: GOTO Nexchar: 'Links individual characters to a string 


3.17.4.3 Readout of Measurement Results in Borland-C 3.0 


Enter the following program listing in Borland-C 3.0 and start with CTRL-F9 (RUN). 
In Borland-C 3.0 a maximum transmission rate of 9600 baud can be set. 


Each output string must be terminated with a line feed so that UPL can identify the command end (eg 
"INP: TYPE GEN2\n"). 


#include <stdlib.h> 
#include <stdio.h> 
#include <string.h> 
#include <bios.h> 
#include <dos.h> 
#include <conio.h> 


[RRR ERE RR RREE KERR REE ER RRR RRR ER ER ER RRR KKK ERE EEK EHH KER ERR EER ERE EEK EREEE / 


5 ‘ 
/ Declarations * / 
[LR RRRRR EKER RRERKR EKER RR ERE EK KK ERE KEKE KE RKRER EEE EK ERK ERE ER RRR ER EKER ERE RR RRR / 


#define COM_1 0 
#define COM 2 1 


#define SETTINGS (_COM_9600 | _COM_CHR7 | _COM_STOP1 | _COM_EVENPARITY) 
/*The following settings can be made in bios.h: */ 
// _COM_CHR7 0x02 /* 7 data bits */ 

// _COM_CHR8 0x03 /* 8 data bits */ 

// _COM_STOP1 0x00 /* 1 stop bit */ 

// _COM_STOP2 0x04 /* 2 stop bits */ 

// _COM_NOPARITY 0x00 /* no parity */ 

// _COM_EVENPARITY 0x18 /* even parity */ 

// _COM_ODDPARITY 0x08 /* odd parity */ 

// _COM_110 0x00 /* 110 baud */ 

// _COM_150 0x20 /* 150 baud */ 

// _COM_300 0x40 /* 300 baud */ 

// _COM_600 0x60 /* 600 baud */ 

// _COM_1200 0x80 /* 1200 baud */ 

// _COM_2400 Oxad /* 2400 baud */ 

// _COM_4800 Oxcd /* 4800 baud */ 

// _COM_9600 Oxed /* 9600 baud */ 
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[BRE RRRRREK EERE REE RE KEE RE REE EER RE RR ERR ERE RRR EKER RR REE KERR KERR RRR RR KER E RRR EEE / 


/* Initialization of interface */ 
[RRR RRR KEKE KER RK RRR RK RR KR RRR RR KR KK RR RK RR RRR KR KK RRR EK KK RK RK KR KK RR KR KKK RR RRR RK / 


void init_com(int port) 
{ 
_bios_serialcom(_COM_INIT, port, SETTINGS) ;} 


[RR RRR RRR RRR KKK RK KKK KK RRR KR KKK KKK RRR KKK KKK RR KR RK KKK RR RK RRR RRR RR KK RK RR RR RR KK / 


/* Output of character */ 
[RRR RRR RRR RRR RRR RK KR KER RRR RRR RK RRR RRR RRR RE RRR KR RRR RRR RK ERE RR RRR KR RR ERE R KEK / 


void outp_char(int port,char c) 

{ 

_bios_serialcom(_COM_SEND, port, c); 
} 


[RRR RR RE KERR RK KEKE KEKE KERR KE KKK RRR KEKE ERR REE KRER EEE EERE RE KER KREKKEEEKEKKERERERE / 


/* Reading a character */ 
[RRR RRR RR KR RR RRR RRR ER RR RK RRR RRR RK RRR KK ERR RK RRR RK ERR RR KKK KKK KR KKK RR KKK KK KKK KK / 


int inp_char(int port,char *to_rec) 


{ 


unsigned int status; 


while (1) 
{ /* Read until a character of error-free status is received */ 
status = (_bios_serialcom(_COM_RECEIVE, port, 0) & Ox9fff); 
if ((status & Ox9f00) == 0) 
{ 
*to_rec = (char)status; 


return (0); 
} 

} 

} 


[RRR EERE EERE RKK KRERE EEK EE ERE RK R EEE RRR REE RE EEK ERE EK EER EERE ER ER ERE EEE EEE / 


/* Output of string */ 


[BRR RR RR RK RRR RRR RR RRR RR ERR KR KR RR RK KR RR RRR KERR RRR RRR RR RHE RE RRR ERE RRR KEK KK / 


void comout(int port, char *strptr) 

{ 

while (*strptr != '\0"') 
outp_char (port, *strptr++) ; 


} 


[RRR IR IRR RRR ORR TOR IIR TOTO IO TRO TO FORK RO AO RIOR AR TOR ICR A RR KK / 


/* Read string until a line feed is received */ 
[RRR IR IR RR IRR IR ROR IRR I RRR RR RRO RK RR RRR RRR AE RK RRR RK KKK / 


void comin (int port, char *recptr) 


{ 
IME Lak = Os 
enar ¢ = 0; 
while (1) 
{ 
inp_char (port,&c)j; 
recptr[idx] = ¢c; 
if (c == '\n') // Abort when LF is received 
break; 
1ldx++; 
} 
recptr[idx] = '\0'; // Overwrite NL with '\0' 
} 
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[RR RRRRERKKKKKEK EES Main program RRR RR RR RRR RR RK KKK KK / 


/* Triggering and output of 10 measurement results */ 
[RRR RR RR RR RR RR AR ERR RR RRR RRR RK KAKA KERR KEK KEE EE / 
int main () 


{ 
char recstring[{100]; 
int i; 


init_com(COM_1) ; 


comout (COM_1, "*RST;*WAI\n") ; 
comout (COM_1, "INP:TYPE GEN2\n") ; 


for (i = 1; i <= 10; i++) 
{ 
comout (COM_1, "INIT; *WAI\n") ; 
comout (COM_1, "SENS:DATA?\n") ; 
comin (COM_1, recstring); 
printf ("%s\n",recstring) ; 
} 

printf ("Continues *); 

getch ({); 

return (1); 


} 


3.17.5 Differences to Remote Control via IEC/IEEE Bus 


e Acommand line sent to the UPL must always be terminated with <New Line> (ASCII code 10, 


decimal). Since the character <Carriage Return> (ASCII code 13, decimal) before the delimiter is a 


filler without significance, the combination <Carriage Return> <New Line> is also permissible. 


e ASCII strings sent by the UPL as a response to the controller via the RS-232 interface are always 


terminated with <New Line> (ASCII code 10, decimal). 
Block data in binary form are sent to the controller via the RS-232 interface without delimiter. 
The number of bytes can be seen from the digits sent ahead of the block data: 


a= A= 


23] 32| 32| 30] cd | cc | 8c| 3f | 9a] 99/99] 3f | 66| 66) a6] 3f | 33] 33] b3| 3f | 00] 00] co] af | exater'™™ 


—7— 1st value 2nd value 3rd value 4th value 5th value 


'— Number of following bytes in ASCII. This value divided by 4 yields 
the number of subsequent floating-point values in IEEE format. 


Number of digits of subsequently indicated length in ASCII 
The ASCII character '#' introduces a binary block transfer. 


Program examples 3.17.4.1_ Readout of Measurement Results in QuickBASIC and 3.17.4.3 
Readout of Measurement Results in Borland-C 3.0 illustrate the readout of binary block data. 


e With remote control via RS-232 all the common commands related to SRQ control are not useful. 


This can be seen in the table under 3.9 Common Commands. An exception is the *OPC 
command. The main task of this command is to trigger an SRQ when a measurement result is 
available, but in the case of RS-232 control, it may be used to wait in a loop for a measurement 
result by querying bit dO of the Event Status Register, see 3.17.4.1 Readout of Measurement 
Results in QuickBASIC. 


e Common commands (3.13.1) and addressed commands (3.13.2) are not used in RS-232 control. 
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e With RS-232 remote control, an SRQ procedure cannot be programmed, ie the control program is 
not able to carry out another task while it waits for measurement results or error messages from the 
UPL. 

Error queue or status register must be queried cyclically in the control program. 


e Since an SRQ routine is not available, there is no need to determine the sender or the source of an 
SRQ in a serial or parallel poll. 


e Line messages like REN, GET, DCL, etc are not possible. 
e The line message EO! denoting the end of a binary block cannot be used. 
lf binary data are to be received nevertheless, the expected block length must be used instead. 


Remember that data bits = 8 and parity = NONE must be set for the receipt of binary data. 


e Allregisters and commands of the status reporting system not referring to SRQ generation may be 
used: 


*SRE not usable 
*PRE not usable 


"IST? not usable 
*ESR? usable 
*ESE not usable 
STATus:OPERation? usable 


STATus:QUEStionable? usable 
STATus:XQUEstionable? | usable 


SYSTem:ERRor? usable 
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4 Maintenance and Troubleshooting 
4.1 Maintenance 
4.1.1 Mechanical Maintenance 


® Clean the front panel and keys using a soft, damp cloth soaked with a liquid detergent, if required. 


® Cleaning the LC display: do not use any acid solutions or abrasive cleaners (otherwise the 
anti-reflecting coat is damaged)! We recommend that standard cleaners as are used for optical 
devices such as glasses, objectives and the like or water mixed with some rinsing liquid be used for 
cleaning. 


4.1.2 Electrical Maintenance 


The UPL requires no electrical maintenance. 


4.2 Function Test 


Upon switch-on of the UPL the following self-tests are performed: 


® Self-test on the computer. On the detection of any error the AT warning tone codes (see Table 4-1) 
will be audible. The system start is aborted, the UPL cannot be operated. With an external keyboard 
connected, the subsequent memory test can be aborted by pressing the "ESC" key. 


Table 4-1 AT warning tone codes 


AT-warning tone Meaning 


Parity Circuit failure 

Base 64kB RAM failure 

System Timer failure 

Processor Failure 

Keyboard Controller-Gate A20 error 
Virtual Mode Exception Error 
Display Memory R/W Test Failure * 


ROM-BIOS CheckSum Failure 


= 


]@ {Po 


*) non-fatal error 


© Self-test on all boards of the measurement hardware including all options installed (recognized by 
the UPL itself). The self-test is carried out while the switch-on picture is being displayed on the 
screen and also during normal measurement procedures - however to a limited extent. On the 
detection of an error a message is displayed, which specifies the type of error, the name of the 
defective board and, if possible, a hint for the user how to eliminate the defect. 


1078.2008.02 41 E-6 


UPL Troubleshoooting 


4.3 Troubleshooting 


Error messages displayed after the self-tests or during a measurement usually contain a hint as to the 
cause of trouble and its elimination (see Section 2.3.6 Error Messages). If the cause is a defective 
board, it should be replaced (see 4.4 Replacing the Boards). For more details on the theory of 
operation of the measurement hardware boards and instructions on further fault locating, please refer 
to the Service Manual (order designation 1030.7551.24 ). 


4.3.1 Replacing the SETUP Battery 


Fault symptoms: 
® The real-time clock or the data are incorrect upon switch-on of the UPL. 
® The UPL does not run up. 


Cause: 
Lost setup, PC lithium battery discharged 


The UPL contains a lithium battery for backing up the CMOS memory containing the computer setups 
when the UPL is switched off. The setups include operating parameters such as disk drives, memory 
organization etc. which the computer requires during system start. The instrument may fail completely 
when this setup or parts thereof are missing. Battery life is about 6 years. 


Error recovery: 
Replace the battery and reset the setup 


Note: An order no. for a spare battery is not given at this place since the current types will 
assumably no longer be available until failure of this battery. However, do not mind using 
regular batteries. 

Replacing the battery 


UPL 05 incl. 80486 DX4/75 Board Remove battery (contained in the black battery holder 
which is fixed to the board by means of a cable tie 
Insert new appropriate 3.4 V to 3.6 V lithium battery. 
Make sure that polarity is correct. 


UPL 02 incl. 80386 DX40 Board - Remove PCB (the large board in the upper chamber, 
installed upside down) 
- Either: 
Unsolder battery (=accu) (located next to the 
keyboard) and replace by a new MH or Ni-Cd accu 


(3.6 V) 

- OF: 
use an ext. 3.4 to 3.6 V lithium battery (e.g., 
TADIRAN TL-5151). Remove jumper between pins 
2 and 3 of pin connector J6 and connect cable of 
the lithium battery (4-pole, pint= plus) (cf. Fig. ). 
Fix battery using cable tie. 

- Refit PCB. 
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PIN14 


> Reinstall PCB. 
> Reset SETUP (see next section) 


4.3.2 BIOS-SETUP 


It depends on the UPL model and the time of delivery, which controller boards and hard disk drives are 
supplied with the instrument. Thus, the operating menu for setting the SETUP parameters and the 
parameters, too, differ accordingly. 

Operation of the setup menu is not explained since it may be obtained from the operator guidance 
lines. 


Calling the SETUP menu 


Switch off the instrument, connect external keyboard. 


Switch on, press "DEL" key (or ENTF key with German keypad) and hold until the SETUP menu is 
displayed. 


Select menu item for setting the setup (e.g., "RUN CMOS SETUP", "STANDARD-SETUP", ...) 


Set according to the board and hard disk installed. The parameters to be entered are listed in the 
paragraphs below. 


Note: The setup menus assume an English keypad to be connected. With a German keypad, Y 
and Z have been exchanged compared to the English one (notice with acknowledging 
requests). 

Caution: If the SETUP is not set correctly, this may lead to malfunction of the instrument! In this 


case, switch off the instrument, press "INS" key (or "Einfg" key with German keypad) and 
hold, switch on the instrument and release key with start of the memory test. The SETUP 
is thus reset to default values. 


SETUP for UPL 05 with 80486 DX4/75 Board 


Table 4-2 Standard Setup (UPLO5) 


Current date /time 
1,44 MB 


use DETECT MASTER (s. u.) 
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The parameters for the hard disk need not be entered. The setup program determines the parameters 
when calling the "DETECT MASTER" function in the UTILITY menu. 


Table 4-3 Advanced Setup (UPL 05) 


F syeemteaup nimi ———SSSSCid Ow SCSCSCSCSCSCSCSCSC* 


Se 
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Table 4-4 Chipset Setup (UPL 05) 


Fastest 
1T 
1 ws 
Cache Burst Read Cycle Time 1T 
2 
16 Bit 0 Wait State Override Disabled 
Disabled 
Disabled 
DRAM Burst Write Mode Disabled 
Disabled 
Hidden Refresh Enabled 
Loca! Bus Latch Timing T3 
Local Bus Ready (LRDY *) 


16 Bit I/O Recovery Time 5 Clks 
16 Bit Memory, I/O Wait State 
8 Bit I/O Recovery Time 16 Clks 
8 Bit Memory, I/O Wait State 4ws 


on 


Note on memory expansion, if fitted: 
The SIMM modules used have 72 contacts (PS2-SIMMs). 1Mx36 or 4Mx36 modules with an access 
time of 70 ns may be used. 


SETUP for UPL 02 with 80386/40-Board 


Table 4-5 Standard Setup (UPL 02) 


Floppy Drive A 
System Keyboard 
Harddisk C 
Harddisk D 
Primary Display 


The parameters for the hard disk need not be entered. The setup program determines the parameters 
when calling the AUTO DETECT HARDDISK function. 


Table 4-6 Advanced Setup (UPL 02) 


Above 1MB Memory Test Enabled 
Memory Test Tick Sound Disabled 


0:300 
External Cache Enabled 
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Table 4-7 Chipset Setup (UPL 02) 


Non Cachable Area \#1 Size Disabled 


Non Cachable Area \#1 Base 
Non Cachable Area \#1 Type DRAM 


Memory Remapping Enabled 


Enabled 


Alle Shadow Optionen 


® Store setup 


Note on memory expansion, if fitted : 
The SIMM modules used have 72 contacts (PS2-SIMMs). 1Mx36 or 4Mx36 modules with an access 
time of 70 ns may be used.. 


4.3.3 Others 


Fault symptom: 


© After switch-on, the UPL is not in the same state as it was before switch-off. The last entries have 
been omitted. 


® The following error message is displayed: 
"CMOS CHECKSUM ERROR. " 


Cause: 


Battery of test hardware discharged, since the instrument has long since been switched on. 


The UPL contains a CMOS memory which stores all settings of all active panels and the data of the 
recorded traces. The settings of the other panels and the previous states of the active panels is saved 
on the hard disk, in addition. These data are still available after a failure of the battery. A capacitor 
bank is used as backup for the CMOS RAM when the instrument is switched off. 


Error recovery: 


Have the instrument switched on for at least four hours. The battery is then recharged and the settings 
are retained after switch-off. 
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Fault symptom: 


The UPL does not respond in a sensible way or not at all on key depressions or IEC bus commands. 


Cause: 


The combination of previous settings resulted in an inadvertent program run causing the software to 
"crash", 


Error recovery: 
Restart the UPL! 
Depending on the desired instrument setup take the following steps: 


Restart the UPL with the instrument setup most recently stored in the CMOS-RAM. 
This setup may be correct despite the faulty response of the UPL. To avoid having to enter again the 
settings most recently made, have a try at starting the UPL with this setup. 


e Turn power switch off and on. (No further action possible). 

In case the procedure stated above fails, restart the UPL with its default setup. 
© Connect external keyboard (see 1.1.6 Connecting an External Keyboard). 
e Turn power switch off and on. 


e When the UPL switch-on logo is displayed, abort the UPL program by pressing ESC and enter the 
DOS operating system level, where you can restart the UPL with its default setting by entering the 
command 


UPL -d eingegeben und mit ENTER quitiert wird. 
The setup "DEFAULT.SET" in the "c:\up\\setup" directory supplied together with the UPL is loaded. 


LOAD INSTRUMENT STATE in the FILE panel allows the loading of a setup which was stored by the 
user (See 2.9.1.1). 


Further notes on software faults can be looked up in Section 2.3.6 Error Messages. 
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4.4 Boards Replacement 
4.4.1 Opening the instrument 


Replacing the Boards 


e Disconnect the power connector the from UPL. 

e Unscrew the feet from instrument rear (four Phillipps screws). 

e Slide the upper panelling slightly to the rear and withdraw. 

Important! 

All boards are sensitive to electrostatic charge. Handle them in line with the ESD-regulations! 
4.4.2 Boards Replacement 

Any boards may be replaced without returning the instrument to the factory for recalibration. 


The Service Manual (Order No. in the Data Sheet) supplies information on the replacement and what is 
to be noticed. 


However, it is advisable to have the nearest R&S service center perform the replacement. Their staff is 
skilled for servicing this instrument and always informed on modifications and updates. 
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A UPL Default Setup 


The default setup of the UPL is triggered by means of the settings below: 


Manual setting in the FILE panel: IEC/EEE 
bus: 
LOAD INSTRUMENT STATE 


Mode DEF SETUP 
A precondition for the validity of basic settings is that the parameter link is switched off (see 2.15.8 
Transfer of Parameters (Parameter Link Function)). 


A.1 Default Settings of Generator 


INSTRUMENT — ANALOG 
Channel(s) 2 = 1 


For setting GENERATOR > ANALOG (default setting) the following applies: 


Output UNBAL 

Max Volt 12.000 V 
Ref Freq 1000.0 Hz 
Ref Volt 1.0000 V 


ae! setting GENERATOR — DIGITAL the following applies: 


Src Mode AUDIO DATA Further selections: JITTER ONLY | PHASE | COMMON ONLY 
PhaseToRef 0.0000 %FRM with Src Mode PHASE only 
Channel(s) 2 = 1 not with Src Mode COMMON ONLY 
Unbal Out AUDIO OUT 
Cabel Sim OFF 
Sync To AUDIO IN 
Sample Frq 48 kHz 
Sync Out GEN CLK 
Type WORD CLK 
Ref Out REF GEN 
Data ALL ZERO 
Audio Bits 20 with Src Mode AUDIO DATAI PHASE only 
Unbal Vpp..1.0000 V 
Bal Vpp 0.0000 V 
Max Volt 1.0000 FS with Src Mode AUDIO DATA! PHASE only 
Ref Freq 1000.0 Hz 
PROTOCOL STATIC 
Ch Stat. L ZERO 
Ch Stat. R EQUAL L 


AUX GEN OFF 


with SRC Mode AUDIO DATA | PHASE only 


For setting AUX GEN - ANALOG OUTthe following appliest: 


Channel(s) 2 = 1 

Output UNBAL 

SWEEP CTRL OFF The auxiliary generator (AUX GEN) has its own sweep system 

Anlg Freq 1000.0 Hz designed similar to the sweep system of the function generator. The 
Anlg Ampl 0.1000 Vv function for a 2-dimensional sweep (Z axis), ie simultaneous frequency 
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and level sweep, is not implemented. The default setting of commands 
is largely identical to the SWEEP CTRL points described for 
FUNCTION SINE in the section "Functions common to all generators". 
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Generator Default Settings UPL 


For setting AUX GEN —- COMMON MODE the following applies: 


SWEEP CTRL OFF 
Comm Freq 1000.0 Hz 
Comm Amp1l 0.1000 V 


For setting AUX GEN — JITTER the following applies: 


SWEEP CTRL OFF 
Jitt Freq 1000.0 Hz 
Jitt Ampl 0.1000 UI 


Functions common to all generators 
FUNCTION SINE 
Frq Offset OFF 


Low Dist ON ANALOG generator. If low-dist. generator option not installed: OFF 
bc Offset OFF with ON; 0.0000 FS or: 0.0000 V 
Dither OFF with DIGITAL generator 


For setting Dither ON the following applies: 


0.0001 FS with DIGITAL generator 
PDF GAUSS with DIGITAL generator 
Equalizer OFF 
Equal.File R&S_EXAM.VEQ with equalizer ON 
SWEEP CTRL OFF 
FREQUENCY 1000.0 Hz 
VOLTAGE 0.5000 V[FS] 


For setting SWEEP CTRL + AUTO SWEEP or MANU SWEEP the following applies: 


- Next Step ANLR SYNC with AUTO SWEEP only 
X Axis FREQ 
Z Axis OFF 


With X or Z axis > FREQ selected 


FREQUENCY 

- Spacing LOG POINT 
Start 20000 Hz 
Stop 20.000 Hz 
Points 30 
VOLTAGE 0.5000 V [FS] 


With X or Z axis + VOLT selected 


FREQUENCY 20000 Hz 
Equalizer OFF 


Equal.File R&S_EXAM.VEQ with equalizer ON 
VOLTAGE 
- Spacing LIN POINTS 

Start 0.0100 V[FS] 

Stop 0.5000 V[FS] 

Points 30 
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UPL Generator Default Settings 


For setting SWEEP CTRL ~ AUTO LIST or MANU LIST the following applies: 


Next Step ANLR SYNC with AUTO LIST only 
X Axis FREQ 
Z Axis OFF 


With X or Z axis — FREQ selected 
FREO.FILE R&S_EXAM. SPF with X or Z axis > FREQ selected 


With X or Z axis + VOLT selected 
FREQUENCY 1000.0 Hz 
VOLT. FILE R&S_EXAM.SPV 


FUNCTION MULTISINE 


Dc Offset OFF with ON: 0.0000 FS or 0.0000 V 
Spacing USER DEF 

10.000 Hz 
Mode DEFINE VOLT 


Equalizer OFF 

Crest Fact OPTIMIZED 

Equal .File R&S_EXAM.VEQ with equalizer ON 

No of Sin 2 

Multisine CHOICE 

TOTAL GAIN 0.0000 dB 

TOTAL PEAK 1.0000 V[FS] 

TOTAL RMS 1.0000 V for INSTRUMENT ANLG only 


For setting "No of Sin 17" and Crest Fact -» OPTIMIZED the following applies: 
I Multisine a 
H Frequency Voltage | 


1 1000.0 Hz 0.5000 V [FS] 
| 2 40.000 Hz 0.5000 V rc— | 
3 60.000 Hz 0.0000 Vv {Close| | 
| @ 1220.00 Hz 0.0000 v U_ 
5 250.00 Hz 0.0000 V | 
6 310.00 Hz 99,0000 Vv | 
| 7 500.00 Hz 0.0000 V 
8 1000.0 Hz 0.0000 Vv | 
{| 9 2000.0 Hz 0.0000 V 
| 10 4000.0 Hz 0,0000 v | 
11 6290.0 Hz 0.0000 Vv | 
| 12 000.0 Hz 0.0000 v 
13 10000 Hz 0.0000 Vv | 
1a 12500 Hz 0.0000 Vv | 
| 15 14000 Hz 0.0000 Vv 
16 16000 Hz 0.0000 V | 
| 17. 18000 Hz 0.0000 Vv 


For setting "No of Sin 17” and Crest Fact +» , OPTIMIZED the following applies:: 


c Multisine —H\———_, 


| Frequency Phase Voltage | 
1 1000.0 Hz 0.0000 ° 0.5000 V [FS} | 
| 2 40.000 Hz 0.0000 ° 0.5000 V — 
| 3 60.000 Hz 0.0000 ° 0.0000 v |Close| | 
@ 120.00 Hz 0.0000 ° 0.0000 Vv Lt | 
| 5 250.00 Hz 0.0000 ° 0.0000 Vv 
6 310.00 Hz 0.0000 ° 0.0000 Vv | 
7 500.00 Hz 0.0000 ° 0.0000 v | 
| 8 1000.0 Hz 0.0000 ° 0.0000 v { 
9 2000.0 Hz 0.0000 ° 0.0000 Vv | 
| 10 4000.9 Hz 0.0000 ° 0.0000 v 
| 11 6290.0 Hz 0.0000 ° 0.0000 Vv | 
| 12 8000.0 Hz 0.0000 ° 0.0000 V 
{ 13 10000 Hz 0.0000 ° 0.0000 Vv 
14 #12500 Hz 0.0000 ° 0.0000 V | 
| 15 14000 Hz 0.0000 ° 0.0000 Vv 
| 16 16000 Hz 0.0000 ° 0.0000 v | 
17 18000 Hz 0.0000 ° 0.0000 Vv | 
L ——! 
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UPL 


papiigele ie SINE BURST | SINE? Burst 


Dc Offset OFF 
SWEEP CTRL OFF 
FREQUENCY 1000.0 Hz 


VOLTAGE 0.5000 v. [FS] 


with ON: 0.0000 FS or 0.0000 V 


For setting SWEEP CTRL — AUTO SWEEP or MANU SWEEP the following applies: 


Next Step ANLR SYNC 
X Axis VOLT 
Z Axis OFF 


With X or Z axis + VOLT selected 


FREQUENCY 1000.0 Hz 
VOLTAGE 
Spacing LIN POINTS 
Start 0.0100 V[FS] 
Stop 0.5000 V[FS] 
Points 30 
Low Level 0.0000 V [FS] 
ON TIME 0.0100 s 
INTERVAL 1.0000 s 
BurstOnDel 0.0000 s 


With X or Z axis — FREQ selected 


eo 
Spacing LIN POINT 
Start 20000. Hz 
Stop 20.000 Hz 
Points 30 
VOLTAGE 0.0100 V [FS] 
Low Level 0.0000 V [FS] 

- ON TIME 0.0100 s 

+ INTERVAL 1.0000 s 

- BurstOnDel 0.0000 s 


With X or Z axis + ON TIME selected 
FREQUENCY 20000 Hz 


VOLTAGE 0.0100 V [FS] 
Low Level 0.0000V [FS] 
ON TIME 
- Spacing LIN POINTS 
Start 0.0010 s 
Stop 0.2000 s 
Points 30 


INTERVAL 1.0000 s 
BurstOnDel 0.0000 s 

With X or Z axis — INTERVAL selected 
FREQUENCY 20000 Hz 


VOLTAGE 0.0100 V [FS] 
Low Level 0.0000V [FS] 
ON TIME 0.0010 s 

INTERVAL 

: Spacing LIN POINTS 
Start 1.0000 s 
Stop 0.0200 s 
Points 30 


BurstOnDel 0.0000 s 
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with AUTO SWEEP only 


for SINE BURST only 


points 2 for SINE? burst 


for SINE BURST only 


for SINE BURST only 


for SINE BURST only 


points 2 for SINE? burst 
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Generator Default Settings 


For setting SWEEP CTRL — AUTO LIST or MANU LIST the following applies: 


Next Step ANLR SYNC with AUTO LIST only 
X Axis FREQ 
Z Axis OFF 


Wen X or Z axis > VOLT selected 
FREQUENCY 1000.0 Hz 
VOLT FILE R&S_EXAM.SPV 
Low Level 0.0000 V [FS] for SINE BURST only 
ON TIME 0.0100 s 
INTERVAL 1.0000 s 
BurstOnDel 0.0000 s 


eth X or Z axis > FREQ selected 
FREQ FILE R&S_EXAM.SPF 


VOLTAGE 0.5000 V 
Low Level 0.0000 V [FS] for SINE BURST only 
ON TIME 0.0100 s 
INTERVAL 1.0000 s 
BurstOnDel 0.0000 s 


With X or Z axis — ON TIME selected 
FREQUENCY 1000.0 Hz 
VOLTAGE 0.5000 V [FS] 
Low Level 0.0000 V [FS] for SINE BURST only 
ONTIM FILE R&S_EXAM.SPO 
INTERVAL 1.0000 s 
BurstOnDel 0.0000 s 


ie X or Z axis — INTERVAL selected 
FREQUENCY 1000.0 Hz 


VOLTAGE 0.5000 V [FS] 
Low Level 0.0000 V [FS] tor SINE BURST only 
ON TIME 0.0100 s 


INTV FILE R&S_EXAM.SPI 
BurstOnDel 0.0000 s 


FUNS TOR MOD DIST 
Frq Offset OFF 
Dc Offset OFF with ON: 0.0000 FS or 0.0000 V 


SWEEP CTRL OFF 
UPPER FREQ 4000.0 Hz 
LOWER FREQ 40.000 Hz 
Volt LF:UF 4.0000 :1 
TOTAL VOLT 1.0000 V 


For setting SWEEP CTRL > AUTO SWEEP or MANU SWEEP the following applies: 


Next Step ANLR SYNC with AUTO SWEEP only 
X Axis FREQ 
Z Axis OFF 


With X or Z axis — FREQ selected 
UPPER FREQUENCY 


- Spacing LOG POINTS 
Start 20000. Hz 
Stop 4000.0 Hz 
Points 30 


LOWER FREQ 40.000 Hz 
VOLT LF:UF 4.0000 :1 
TOTAL VOLT 1.0000 V [FS] 
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Generator Default Settings 


With X or Z axis — VOLT selected 


UPPER FREQ 20000 Hz 
LOWER FREQ 40.000 Hz 
VOLT LF:UF 4.0000 :1 
TOTAL VOLTAGE 
Spacing LIN POINTS 
Start 0.0100 V[FS] 
Stop 0.5000 V{FS] 
Points 30 


For setting SWEEP CTRL + AUTO LIST or MANU LIST the following applies: 


Next Step ANLR SYNC with AUTO LIST only 
X Axis FREQ 
Z Axis OFF 


With X or Z axis + FREQ selected 


UPP F.FILE R&S_EXAM.SPF 
LOWER FREQ 40.000 Hz 


VOLT LF:UF 4.0000 :1 
TOTAL VOLT 1.0000 V [FS] 


With X or Z axis — VOLT selected 


if X or Z axis + FREQ selected 


UPPER FREQ 4000.0 Hz 
LOWER FREQ 40.000 Hz 


VOLT LF:UF 4.0000 :1 
TOT V.FILE R&S_EXAM. SPV 


UPL 


FUNCTION DFD 

Frq Offset OFF 

Dc Offset OFF with ON: 0.0000 FS or 0.0000 V 
+ MODE IEC 268 


Por setting the IEC 268 mode the following applies: 
Equalizer OFF 
Equal.File R&S_EXAM.VEQ 
SWEEP CTRL OFF 

- MEAN FREQ 12500. Hz 
DIFF FREQ 80.000 Hz 
TOTAL VOLT 1.0000 Vv 


with Equalizer ON 


Pot setting the IEC 118 mode the following applies: 
Equalizer OFF 
Equal.File R&S_EXAM.VEQ 
SWEEP CTRL OFF 
UPPER FREQ 12500. Hz 
DIFF FREQ 80.000 Hz 
TOTAL VOLT 1.0000 V 


with Equalizer ON 


For setting SWEEP CTRL - AUTO SWEEP or MANU SWEEP the following applies: 
- Next Step ANLR SYNC with AUTO SWEEP only 


X Axis FREQ 
Z Axis OFF 
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UPL 


With X or Z axis > VOLT selected 


MEAN FREQ 12500 Hz 

DIFF FREQ 80.000 Hz 
TOTAL VOLTAGE 

Spacing LIN POINTS 

Start 0.0100 V[FS] 

Stop 0.5000 V[FS] 

Points 30 


With X or Z axis — FREQ selected 
MEAN FREQUENCY 


Spacing LIN POINTS 
Start 20000 Hz 
Stop 200.0 Hz 
Points 30 

DIFF FREQ 80.000 Hz 


TOTAL VOLT 0.0100 V [FS] 


Generator Default Settings 


UPPER FREQ with IEC 118 mode selected 


UPPER FREQuency with IEC 118 mode selected 


For setting SWEEP CTRL + AUTO LIST or MANU LIST the following applies: 


Next Step ANLR SYNC 


X Axis FREQ 
Z Axis OFF 

With X or Z axis + VOLT selected 
MEAN FREQ 12500 Hz 
DIFF FREQ 80.000 Hz 


TOT V.FILE R&S_EXAM. SPV 


With X or Z axis — FREQ selected 
MEANF.FILE R&S_EXAM. SPF 


with AUTO LIST only 


UPPER FREQuency with IEC 118 mode selected 


UPP F.. FILE with IEC 118 mode selected 


with ON: 0.0000 FS or 0.0000 V 


in analog generator only 


with equalizer ON 


in analog generator only 


with ON: 0.0000 FS or 0.0000 V 


DIFF FREQ 80.000 Hz 
TOTAL VOLT 1.0000 V [FS] 
atop RANDOM 
bc Offset OFF 
Domain TIME 
PDF GAUSS 
VOLT PEAK 1.0000 V [FS] 
VOLT RMS 0.2550 V 
ad setting Domain FREQ the following applies. 
Spacing USER DEF 
10.000 Hz 
Shape WHITE 
Lower Freq 10.000 Hz 
Upper Freq 20000. Hz 
Equalizer OFF 
Equal.File R&S_EXAM.VEQ 
VOLT PEAK 1.0000 V [FS] 
VOLT RMS 1.0000 V 
FUNCTION ARBITRARY 
bc Offset OFF 
Shape File R&S_EXAM.TTF 
VOLT PEAK 1.0000 V [FS] 
VOLT RMS 1.0000 V 
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in analog generator only 
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FUNCTION 
- Dc Offset 
» VOLTAGE 


FUNCTION 
- Dc Offset 
+ VOLTAGE 
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POLARITY 


OFF with ON: 0.0000 FS or 0.0000 V 
0.5000 V [FS] 


FSK 


OFF with ON: 0.0000 FS or 0.0000 V 
0.5000 V[FS] 
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Analyzer Default Settings 


Default Settings of Analyzer 


INSTRUMENT — ANLG 22kHz 
For setting ANALYZER ANLG 22 kHz and ANLG 110 kHz the following applies. 


Min Freq 10 Hz 20 Hz for ANLG 110kHz only 
- Ref Imped 600.00 Q 
- Channel (s) ‘1, 
- Chl Coupl AC 
- Chil Input BAL 
- Chl Imped 600 Q 
> Chl Common FLOAT The same settings apply with channel 2 selected 
- Chl Range AUTO 


fd setting ANALYZER DIGITAL the following applies: 


Meas Mode AUDIO DATA 
- Min Freq 10 Hz for Meas Mode AUDIO DATA only 
- Channel (s) 1 for Meas Mode AUDIO DATA only 
Input BAL (XLR) 
Sync To AUDIO IN for Meas Mode AUDIO DATA only 
- Sample Frq 48 kHz for Meas Mode AUDIO DATA only 
- Audio Bits 20 for Meas Mode AUDIO DATA only 
- Jitter Ref VARI (PLL) for Meas Mode JITTER/PHAS only 
STARTCOND — AUTO 
- Delay 0.0000 s 
For setting START COND TIME TICK the following applies: 
- Time 1.0000 s 
- Points 30 
Fer setting START COND FREQ CH1 | FREQ CH2 the following applies: 
Delay 0.0000 s 
- Min Volt 0.0100 V [FS] 
> Start 1000.0 Hz 
Stop 10000. Hz 
- Variation 10.000 % 
- Settling OFF 
For setting START COND VOLT CH1 | VOLT CH2 the following applies: 
Delay 0.0000 s 
Start 0.0100 V [FS] 
- Stop 1.0000 V [FS] 
- Variation 10.000 % 
Settling OFF 
For setting START COND LEV TRG CH1 | LEVTRG CH2 the following applies: 
- Delay 0.0000 s 
- Start 0.0100 V [FS] 
Stop 1.0000 V [FS] 
- Variation 10.000 &% 
Settling OFF 
For setting START COND TIME CHART the following applies: 
- Time 1.000 s 
Points 30 
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For setting START COND FRQ FST CH1 | FRQ FST CH2 the following applies: 


Delay 0.0000 s 
- Min Volt 0.0100 V [FS] 
- Start 1000.0 Hz 
* Stop 10000 Hz 
+ Variation 10.000 % 
+ Settling OFF 


For setting START COND FREQ CH1/2 1 FRQ FST CH1/2 and 
Settling EXPONENTIAL v2 FLAT the following applies: 

- Samples 3 

- Tolerance 1.0000 % 

- Resolution 0.0010 Hz 


For setting START COND VOLT CH1/21LEV TRG CH1l2and 
Settling EXPONENTIAL v FLAT the following applies: 

- Samples 3 

- Tolerance 1.0000 % 

- Resolution 0.0010 V [FS] 


Functions common to all analyzers 


Input measurement for analog analyzers 


INPUT DISP PEAK | RMS 
- Unit Chl Vv 


- Unit ch2 V with two-channel measurement 
: Reference VALUE : 
1.0000 V [FS] 


Input measurement for digital analyzer in Meas Mode AUDIO DATA 
INPUT DISP) PEAK!RMS 


- Unit Chl daBFS FS for RMS 
- Unit Ch2 aBFS FS for RMS, with two-channel measurement 
- Reference VALUE: 

1.0000 FS 


Input measurement for digital analyzer in Meas Mode COMMON/INP 
INPUT DISP PEAK! DIG INP AMP 
- Unit Chl Vv 
+ Reference VALUE : 
1.0000 V[FS] 
Input measurement for digital analyzer in Meas Mode JITTER/PHAS 


INPUT/PHAS PEAK 


- Unit Chl UI %FRM for PHAS TO REF 
- Reference VALUE : for PEAK only 
1.0000 UI for PEAK only 


INPUT/PHAS PHAS TO REF 
» Unit %FRM 


1078.2008.02 A.10 E-6 


UPL 
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Frequency measurement for analog analyzers and digital analyzer 
in Meas Mode AUDIO DATA 


PRERIPn Se FREQ 
Unit Chl Hz 


- Unit Ch2 Hz with two-channel measurement 
- Ref Freq VALUE: 
1000.0 Hz 


- Freq Settl OFF 


Frequency/phase measurement with two-channel measurement for analog analyzers and digital 
analyzer in Meas Mode AUDIO DATA 


EREQIPHASE FREQ&PHASE 
Unit Chl Hz 

+ Unit Ch2 e 

- Ref Freq VALUE: 


1000.0 Hz 
- Format Pha -180...+180° Formatt Pha 0 to 360° for analog analyzer 
- Ref Phase VALUE: 

10.000 ° 


- Freq Settl OFF 
Phas Settl OFF 


Frequency/group-delay measurement with two-channel measurements for analog 
analyzers and digital analyzer in Meas Mode AUDIO DATA 


FREGIPRASE FREQ&GRPDEL 
Unit Chl Hz 
- Unit Ch2 s 
Ref Freq VALUE: 
1000.0 Hz 
- Ref Phase VALUE: 
10.000 s 
- Freq Settl OFF 


Sample frequency measurement for digital analyzer in Meas Mode AUDIO DATA 


FREGIPH AGE SAMPLE FREQ 
Unit Chl Hz 


- Unit Ch2 Hz with two-channel measurement 
- Ref Freq VALUE: 
1000.0 Hz 


- Freq Settl OFF 
- Freq Settl OFF 


Frequency and sample frequency measurement for digital analyzer in Meas Mode 
JITTER/PHAS | COMMON/INP 


FREQ/PHASE FREQ! SAMPLE FREQ 


- Unit Hz 
- Ref Freq VALUE: 
1000.0 Hz 


common to all FREQ/PHASE settings: 
For setting Freq Settl EXPONENTIAL | FLAT the following applies: 


- Samples 3 

- Tolerance 0.1000 &% 
+ Resolution 0.1000 Hz 
+ Timeout 5.0000 s 
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For setting Freq Setti AVERAGE the following applies: 


Samples 3 


For setting Phas Sett!l EXPONENTIAL | FLAT the following applies: 


Samples 3 
- Resolution 0.1000 ° 
* Timeout 5.0000 s 


For setting Phas Settl AVERAGE the following applies: 
- Samples 3 


Functions of all analyzers: 
FUNCTION RMS & S/N 


DC Suppres ON for digital- analysator only 
- S/N Sequ OFF for analogen analyzers only 
- Meas Time AUTO FAST 
+ UBLE Chi V [FS] 
> Unit Ch2 V [FS] (with channel 2 activated) 


- Reference VALUE: 
1.0000 V [FS] 


- Notch (Gain) OFF for analogen analyzers only 
- Filter OFF 
- Filter OFF 
+ Filter OFF 


- Fnet Settl OFF 


POST FFT OFF 
SPEAKER OFF 


For setting POST FFT = ON the following applies: 
- FFT Size 4096 
- Window RIFE VINC 2 


FUNCTION RMS SELECT 
- DC Suppres ON for digital- analysator only 
- Meas Time AUTO 
- Unit Chl V [FS] 
- Unit Ch2 V [FS] if channel 2 is on 
+ Reference VALUE: 
1.0000 V [FS] 

Sweep Mode NORMAL 
+ Bandwidth BP 1% with bandwidth BP FIX or BS FIX: 100.00 Hz 
+ SWEEP CTRL OFF 
- FREQ MODE GEN TRACK 

Factor 1.0000 * with FREQ MODE GEN TRACK only 


For setting SWEEP CTRL AUTO SWEEP, MANU SWEEP the following applies: 


- Spacing LOG POINTS 
Start 100.00 Hz 
+ Stop 20000. Hz 
- Points 30 
For setting SWEEP CTRL AUTO LIST, MANU LIST the following applies: 
+ Filename R&S_EXAM.SPF 
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For setting SWEEP CTRL GEN MLTSINE the following applies: 


There are no further parameters 


Notch (Gain) OFF for analogen analyzers only 
Fiter OFF for analogen analyzers only 
Fnct Settl OFF 
SPEAKER OFF 
FUNCTION PEAK & S/N for analyzers ANLG 22kHz and DIGITAL only 


S/N Sequ OFF 
Meas Mode PK+t 
Intv Time FIX 200ms 
Unit Chl Vv [FS] 
Unit Ch2 Vv [FS] (if channel 2 is on) 
Reference VALUE: 
1.0000 V [FS] 


Filter OFF 
Filter OFF 
Filter OFF 
Fncet Settl OFF 
SPEAKER OFF 
bone TiOn QPK & S/N for analyzers ANLG 22 kHz and DIGITAL 


S/N Sequ OFF 
Intv Time FIX 3 
Unit Chl V [FS] 
Unit Ch2 Vv [FS] with channel 2 activated 
Reference VALUE: 
1.0000 V [FS] 


Notch (Gain) OFF for analog analyzers only 
Filter OFF 
Filter OFF 
Filter OFF 
Fncet Settl OFF 
SPEAKER OFF 
FONG! TION DC in analyzers ANLG 22 kHz, ANLG 110 kHz only 
Meas Time FIX 200ms 
Unit Chl V [FS] 
Unit, €h2 Vv [FS] if channel 2 is on 
Reference VALUE: 
1.0000 V 
Fnct Settl OFF 
SPEAKER OFF 


ih ie age THD 
Meas Mode All di 
Dyn Mode PRECISION for analogen analyzers only 
Unit aB 
Fundamentl AUTO 
Fncet Settl OFF 
SPEAKER OFF 
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Ee TION THD+N/SINAD 
Meas Mode THD+N 
Dyn Mode PRECISION 
Meas Time SLOW 
Rejektion NARROW 


Unit aB 
Fundamentl AUTO 
FILTER OFF 


Frqhim Low 100.00 Hz 
FrqhLim Upp 20000. Hz 
Fnct Settl OFF 
POST FFT OFF 
SPEAKER OFF 


for analog analyzers only 


for digital analyzer only 


128 Hz for ANLG 110kHz 


For setting POST FFT ON the following applies: 


FFT Size 8192 
Window RIFE VINC 3 


PUNSTION MOD DIST 
Dyn Mode PRECISION 


Unit aB 
Fnct Settl OFF 
SPEAKER — OFF 


FUNCTION DFD 
Meas Mode d2 (IEC 268) 
Dyn Mode PRECISION 


Unit dB 
Fnct Settl OFF 
SPEAKER — OFF 


FUNCTION WOW & FL 
Standard DIN/IEC 
Weighting ON 
Unit % 

Fnet Settl OFF 
POSTFFT OFF 
SPEAKER — OFF 


for analog analyzers only 


for analogen analyzers only 


in analyzers ANLG 22 kHz and DIGITAL 


For setting POST FFT the following applies: 


FFT Size 8192 
Window RIFE VINC 1 


FUNCTION POLARITY 


There are no further parameters 


FUNET On FFT 
DC Suppres ON 
Unit Chl ABV [dbFS] 
Reference VALUE: 
1.0000 V [FS] 
Notch (Gain) OFF 


FFT Size 4096 

Window RIFE VINC 2 

Avg Mode EXPONENTIAL 

Avg Count 1 

Zooming OFF 

SPEAKER — OFF 
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with digital analysator only 


for analogen analyzers only 


RIFE VINC 8 for digital analyzers 
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Analyzer Default Settings 


For setting ZOOMING ON the following applies: 


Zooming ON (2 to 128) 
Center 10000 Hz 
Span 21.94 KHz 
Zoom Fact 2 
FUNCTION FILTER SIM. 
> Unit % 
Filter OFF 
Filter OFF 
Filter OFF 
SPEAKER — OFF 
FUNCTION WAVEFORM 
- DC Suppres ON 
Meas Mode STANDARD 
Unit V [FS] 
REF VOLT 1.0000 V 
Filter OFF 
Trig Level 0.0000 V 
Trig Slope RISING 
Interpol 1 
Trace Len 0.0100 s 
Trig SKE CHAN 1 
SPEAKER — OFF 
FUNCTION PROTOCOL 
there are no further parameters 
FUNCTION COHERENCE 
- Unit % 
FFT Size 4096 
Window RIFE VINC 2 
Avg Count 2 
Start 0.0000 Hz 
Stop 21938 Hz 
Resolution 11.719 Hz 
FUNCTION RUB & BUZZ 
- Meas Time GEN TRACK 
Unit Ch1 V 
Reference VALUE: 
1.0000 V 
FREQ MODE GEN TRACK 
Factor 2.0000 * 
Sweep Mode NORMAL 
Filter OFF 
FrqLim Low 100.0 Hz 
FrqhLim Upp 21938 Hz 
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Zooming ON (2 to 8) for ANLG 110 kHz 


SPAN 140.40 for ANLG 110 kHz 


In the digital analyzer, the value depends on the selected 
sample rate 


with digital analysator only 


for analog analyzer ANLG 22kHz only 


for digital analyzer only 


with analog analyzer only 


120 kHz with analyzer ANLG 110 kHz only 
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Common to all measurement functions: 
For setting SPEAKER unequal to OFF the following applies: 


- Pre Gain 0.0000 dB with SPEAKER FUNCT CH11211&2 only 
- Spk Volume 30.000 % 

- Phone Out = SPEAKER 

For setting Fnct Settl EXPONENTIAL | FLAT the following applies: 

- Samples 3 


- Tolerance 0.1000 % 
- Resolution 0.0010 V 


- Timeout 5.0000 s 
For setting Fnct Sett!l AVERAGE the following applies: 
- Samples 3 
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A.3 Default Settings of Filter Panel 


Basic parameters of filters: 


Lowpass filter: 


Order 8 
Passband 20000. Hz 
Attenuat. 60.000 dB 


Short Name 


Highpass filter: 


1:LP20.0kHz 


Order 8 
Passband 400.00 Hz 
Attenuat. 60.000 GB 


Short Name 


Bandpass filter: 


2:HP400.0Hz 


Passb Low 900.00 Hz 
Passb Upp 1100.0 Hz 
Attenuat. 60.000 @B 


Short Name 


Bandstop filter: 


3:BP900.0Hz 


Passb Low 900.00 Hz 
Passb Upp 1100.0 Hz 
Attenuat. 60.000 dB 
Short Name 4:BS900.0Hz 
Notch filter: 
Center Frq 16000. Hz 
Width 500.00 Hz 
Attenuat. 60.000 GB 


Short Name 


5:NO16.0kHz 


Octave filter (1/3 OCT FLT): 


Center Frq 
Attenuat. 
Short Name 


12500. Hz 
60.000 GB 


7:TO12.5KHz 


Oktave filter (OCTAVE FLT): 


Center Frq 
Attenuat. 
Short Name 


12500. Hz 
60.000 @B 


8:0C12.5kHz 


File-defined filter (FILE DEF): 


Filename R&S_EXAM.COE 
Delay 0.1000 s 
Short Name 9:R&S_EXAM 


Standard filter types: 


FILTER 01 LOW PASS 
FILTER 02 HIGH PASS 
FILTER 03 BAND PASS 
FILTER 04 BAND STOP 
FILTER 05 NOTCH FLT 
FILTER 06 1/3 OCT FLT 
FILTER 07 OCTAVE FLT 
FILTER 08 FILE DEF. 
FILTER 09 FILE DEF. 


1078.2008.02 


E-6 


Display Panel Default Settings UPL 


A.4 Default Settings of Display Panel 


OPERATION BARGRAPH 
Scans COUNT 1 
User Label OFF 


BARGRAPH A FUNC CH1 

Unit V [FS, Hz, GB, 3%] Basic unit of selected analyzer or bargraph 
function (see section 2.4 Units) 

Limit Ref VALUE: 

1.0000 V [FS, Hz, QB, %] Basic unit of selected analyzer or bargraph 

function (see section 2.4 Units) 

Scale AUTO ONCE 

Spacing LIN 


BARGRAPH B OFF 
If the same function was selected for BARGRAPH B and BARGRAPH A: 


Scale B NOT EQUAL A 
With Scale B-» NOT EQUAL A selected : 
Unit V [FS, Hz, GB, %] Basic unit of selected analyzer or bargraph 


function (see section 2.4 Units) 
Limit Ref VALUE: 
1.0000 V [FS, Hz, dB, %] Basic unit of selected analyzer or bargraph 
function (see section 2.4 Units) 


Scale AUTO ONCE 
Spacing LIN 
BARGRAPH X VOLT VOLT, FREQ, ON TIME and INTERVAL are 
Unit V [FS] displayed depending on the setting under 
Reference 10000 V [FS] X axis in the case of a generator sweep. 
Scale AUTO For a sweep of the center frequency of the rms 
Spacing LIN selective bandpass filter in the analyzer with 
measurement function RMS SELECT, FREQ is 
displayed. 
BARGRAPH X FREQ 
Unit Hz 
Reference 1000.0 Hz 
Scale AUTO 
Spacing LIN 
BARGRAPH X_ ON TIME | INTERVAL 
Unit Ss 
Scale AUTO 
Spacing LIN 
LIMIT CHECK 
Mode OFF 
For setting "Mode LIM LOWER, LIM UPPER, LIM LOW&UP" the following applies: 
Check TRACE A 
Lim Upper VALUE: not with LIM LOWER 
0.5000 V 
Lim Upper VALUE: not with LIM UPPER 
0.0500 V 
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Remote via 

UPL IECadr 

Beeper 
PARAM . LINK 


Param Link 


Standard Settings of Option Panel 


Default Settings of Options Panel 


IEC BUS with remote control option (UPL-B4) installed 
20 not with remote contro! via COM2 

ON 

CHOICE... Function tracking Gen — Ani selected 


SCREEN HARD COPY —— 


For setting Destin + PRINTR/SPC the following applies: 


Destin 

Printname 
Frame Col 
Comment 

Left Mrgn 
Prn Resol 
X Scaling 
Y Scaling 
Orientatn 


PRINTR/ SPC 


Default-Printer Default Printer stands for the printer selected last by the user. If 
FILE DEF printer 0 is selected in the setup, loading the default setup does not 
ON overwrite the printer type selected by the user. 

10 Chars 

HIGH 

1.5000 

1.5000 

PORTRAIT 


For setting Destin» PLOTTR/HPGL | PRINTR/HPGL the following applies: 


Destin 
Color 
Copy 
Plot on 
IEC Adr 


PLOTTR/HPGL | PRINTR/HPGL 

OFF 

SCREEN 

COM2 

4 with Plot on = IEC BUS 


For setting Destin + FILE/PCX the following applies: 


Destin 
Color 
Frame Col 
Plot on 


FILE/PCX 
OFF 
FILE DEF 
COM2 


For setting Destin > FILE/HPGL the following applies: 


Destin 
Color 


Copy 
Filename 


FILE/HPGL 
OFF 
SCREEN 
SCREEN 


For setting Destin» PRINTR/PS | FILE/PS | FILE EPS the following applies: 


Destin 
Color 
Comment 
Paper Size 
Orientatn 
Plot on 
Plots/Page 


PRINT 
Type 


COM2 PARAMETER 


Baud Rate 
Parity 

Data Bits 
Stop Bits 
Handshake 
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PRINTR/PS | FILE/PS | FILE EPS 
OFF 

ON 

a4 

LANDSCAPE 

coM2 

1 


OFF 


This standard setting is only set when the BACKSPACE key is pressed 


9600 during UPL switch-on, UPL-d is entered or after a (new) installation of an 
EVEN UPL software. ; 
CON2 parameters remain unchanged when a default settup is loaded. This 
7 prevents interface parameters, which have to correspond to those of the 
1 connected device, being overwritten by mistake. 
RTS/CTS 
A.19 E-6 


PANEL KEYS 
Reptn Rate 
Rep Delay 


DISPLAY 
Extrn Disp 
Meas Disp 
Read Rate 
Read Resol 


TRACES COLOR/LINE 


Scan Conf 


Scannr. (A) 
Color (A) 
Line (A) 
Scannr. (B) 
Color (B) 
Line (B) 


HELP LANGUAGE 
Language 


CALIBRATion 
Zero Auto 


CALIBRATion 

- PhaseToRef 
DIAGNOSTIC 
Device 
Option No. 
InstallKey 
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10.000 Hz 
0.5000 s 


BOTH AUTO 
ON 

6/s 
CHOICE 


MANUAL 
0 
GREEN 


GEN —— 
OFF 
password ? 
INSTALL KEY 
0 

0 


Automatic for all 6 displays 
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UPL Standard Settings of the File Panel 


A.6 Default Settings of File Panel 


LOAD INSTRUMENT STATE ——— 


- Mode ACTUAL 
Info Displ ON 
Filename LASTSAVE 


STORE INSTRUMENT STATE —— 


Mode ACTUAL 

Attrib READ/WRITE 
+ Info Text no infotext 
- Filename LASTSAVE 


STORE TRACE/LIST 


Store OFF 

UTILS § ——————————- 

- Delete TO_DELETE 

- Work Dir C:\UPL\USER 
COPY SOURCE 
To DEST 
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Index 
A WOIQIUIOG cassewsssesossevssegsnapvsoentegeseonrsasonrenpaersteeaa TICES 2.185 ANLPKOY- oc ecccssscescesssessessssussecsssessesnessesacenearesseuecessesscens 2.3; 2.246 
A WITH *.... gnOG: ANE GING cass sncusieivseinstcturtteptceuccsUesusbscesexsnvewiitees 2.89 
A WUE Obeccssccosesissarsvisun sick oss nnuedivinesiantndinsbasancsdcioncsnesantanssan 2.306 AINILER TRA GRR. vcsqcccccaccaossernsascevonrsecesesasacteceeceeasessneoctsovencsesces 2.96 
AD Olas sesscncavscensecesssrisescanercueernurpasecustnip meee teeneoioae 2.326 ANLA-TRACK... 
Abort event.. » 2.320; 2.325 ARBITRARY ....cccccesccessssssessseseeeeee 
PAC COUPIAG sis css casincansncssuaticsd vps covncans riasceancivevanssdboozdcvesvvinseuns 2.129 Arith. symm. bandwidth RMS sel.... 
AC coupling input unit... 2.133 Arithmetic averaging, settling....... 
AC SUPPIY NOLWOTK ........seecseceeeeeeseseectseneeneensecneeecnecneeneccticanete 17 ASE hic cessvcsovsisenmasevseensevvceseses 
AC SUPPIY VOIAGES ...cccccccecececesceseessesceessssccsseesceseeseeceenseseess Lt ASCII format... 
Activating A (<1), Oe 
STATUS DANG... cisnssvecesnsvsonassaansancvacsenpans sbanisaraccsantencer 2.260 Asymmetrical sine burst.. 
ACHVALION PANOIS sussevccsciusarwesssuccsncsetaneiesecetteeitiscxieestenane¥ sees 2.30 AT 0 DOWN. ....--cccccsecesese 
AOTUAL wes paisacssiecessancons . 2.263; 2.264 PT OMG P cui ccsvwccrcsiieaaecncwarsnersvavcorernsawetineniueuicinsseuuiveentsdop 
Actual inStruM@Nt SELUP....-......cceeeeeeseececsereeereee se AOQUO OE — Bboy. x sscsnavossioninnemenseoesesiitasasos aeasnivetssnoiovadicaseniniven 
PCIE SBOP on c25  satne ixiscisiouats bases dudcand ssiniwess ddedeoetennsdeone 2.263; 2.264 Attenuation..... 
Aclual:Selup and: Qala ives: jeucsssessvscsesssincnscexenanseeeeuneamers 2.264 AWAD ss ccscecsavessc 
ACTUALEDATA isiizsceceivavesoosiysraxecoeaniusyeceaveverncouienressigoanieees 2.264 Attribute... 
Address AUD IN RCLK 
TE CHEEBE DUS is cos snsa335 senoncsasstespsareDvocnnesstésdsceznesteensascense dnd 3.4 Audio Bits.......... 
Addressed commands. 3.270 AUDIO DATA. 
REESE CHUL crssidssisssinsaeccetienis sucteu side vacscseuasissevesauanatsveveaneserindicanven 2.232 AUDIO IN....... 
PRES: CHM BD ised sa suate sivantaniieinnaractansexp canes Shasapadtacinesandensederss 2.232 AUDIO OUT rcsvssesavesosstvossrevessvessnastevuunaieasimgeeatoiiastess 2.69; 2.72 
AES Ch sccsovcccsvsesssuscrepsssscseve - 2.232 AUTO..... 2.137; 2.140; 2.155; 2.159; 2.163; 2.179; 2.184; 2.222 
AES/EBU protocol! definition eG TO! AUTO, COPOR 5, ccaccssusccaininsnnsatannsirecsesbcannsasacdcarscosussaicass 2.359 
PAL EL: cca sscasicsasabiaazcs sx seada oo sunsuabudnsucancnads eins talscuiieonddcclaveenssbuniseia 2.311 AUTO FAST... wae 159: 2. 163; 2222 
PUM cs icsssicsanasupiiaaiiivandsvsannsnedeisoatanastvhdasdcasdueatieneved pateseesedseensnsy 2.177 PROTO TEIN Bw wiensinersces teen sass waclces covdueclseeieres bereits 2.359 
All even di. AUTO LIST 
All odd di... GONCIALOM SWCD ..cu.essrecrssinsssnesscistercarsticresnennssibibnataieiess 2.88 
ALL ONE.. AUTO ONG Boesscscssrerosesiusvestsceursueivn cars spesnnsunrteass cers 2.298; 2.311 
AER CERO) scssssssssssessossracsatectscsansniatbepasnnse ity tecced¥tite ZisStebbeunde 2.72 AUTO Range 
Amplitude PAI ZEN ccs cswisusae navi caruivccitaniennieviectangetcaiasasinecestsnadisates 2.137 
GS UVIDUN OR ccavericvestcesiveesscouess bev ceocuteveeetecwnmeuiaed lade csanineseae 2.84 GON GLAM sees: sxecsessverceysestveseaseereiinsemncant nna 2.65 
ratio (MOD DIST) AUTO SCALE. secsssnssisssassseseicsarsvestviesssarecveneis 2.298; 2.301; 2.311 
QONGIA Ol vscsscsccssacirssemuscanncentenseamaewesr 2.105 AUTO SWEEP 
AMPIitUd@ ACCUTACY «1.0... eerececteeseseseeseeseeeeeesiesnenteneesineteeies 2.201 BNA ZEN siz. ceecssss. cocennterieenenemina marae eR 2.165 
Amplitude list (liSt SWE@D) ......:..cscceccsseeereeessseseersecssenereeresenes 2.123 Generator... 
Amplitude ratio (MOD DIST) Automatic 
NAY ZOM scservssserivsssssvayvarsvecsesncussesteeeceesceescontavirmeenearaes 2.188 SWEEP 1 2cenesnencnnsesssncertssnsenorsnsaresannnanspeniznizebeecencss 
Analog Automatic control, size Of Aat@ MOMOTY.......--csceceeeeteereees 3.327 
ANALYZED cassercssorscnvenssssserscecoecnssacsnoanenscsorsenenesesenssenesseesens 2.128 Automatic range selection...........+ sau 2.131 
ANALOG Ail cxicss exiinsrnaceentvvansteracaraseerscessieatsiasag av easeuenseserstee 2.121 AUX GEN sevitcaoinc cxueuswauneiorntes tutcoesinedisessotaravsceasbedseuaseotasvastars’ 2.120 
Analog Freq vied 2t Availability 
ANAIOG GENCTALOM see eee cscs ere tececes ees nseeneenensees ene tnseessseatenienes 2.64 PhaSO MEASUTEMEN IL wwesssssvscaoscssrecasseasitiznsinatesevsuennesess 2.215 
Analog interfaces sweep parameters 
lnput CONNGCIONS sssccivsvceswsarpansessacstcesssrogsuewesseseceres tena tees 2.9 AVERAGE eas 
Analog notch filter. 2.178; 2.182; 2.189 AVERAGE, S@UMING)..ccissnts. .ssssccectecapisszsteenenestscinasn vere eee 2.41 
ANALOG OUT os acsnasvsessinesanisncoosasniviineavenesenrassrsenntexeeneetisenes 2.120 Averaging 
Analyzer FP acazsvoussaacuroivrqe hist veievcnvaa ed ovivesasivaucarwindvoesucauaciaunetesu 2.199 
availability Of fUNCHONS ..........1:cccceeceete tte ceneeeeeneeeseeraeees 2.125 ME@ASUTEMENT FOSUIS........ccccccceeesessesccceceesecsecsecessecessecenne 2.41 
Configuration .........-.++ 2.128 = Averaging M@thOd in the FFT... csceessessssssecreseeessesesceereesseees 2.199 
FINNS acs sae svniacrits sesactsanseyiisssanccasceatTaVeiteiN tia coe RETS 2.246 AVG CORI ety esas cocoatcleants dav itin ves velidenisasstesce 2.199; 2.219 
INPUt PEAK MEASUEMEM ......secsecrecrsserseeseeseereseceerentess AZO AV GNM OCC csnaascuriaceceisnsssccrsserniisnnsosairasonsneessihsioniedarssecissites 2.199 
input peak measurements .. 2.210 
INSUUMENES 00... eeeee etter ee eeee 2.124 
MEASUFEMENL FUNCTIONS .........ccersereresseersetseeceeeeenseesetes 2.146 
MEASUFEMEN LANGE MINIS ......6ccseeccesteeteetteeeseeesenseneeeee 2.125 
reference ValUe.........01....0006+ - 2.150; 2.153 
SGMINGS sessssivvesepusrieennmenimeniecaTNERT ame NE 215 
SVN CHTORUZAUON .. sccsesccesesessssovemscevesseersoncereutesctesusenveetivions 2.89 
WAY SIOF SEATING evcoscicsnesceesainiospasinsbneshcosanstiocnees gatenad eine 2.140 
ANALYZER panel .... cs.ccssvecesnsarsmmnaecenseceveramiraccsisteeneeses 2.124 
Analyzers 
FELBTONCE VAIIES os ccusnssvoevcicneseassesnnesrorsecesaneastsesessonsctoans 2.153 
ANEG (25 KE 2, scecesssvoceeresesecetescesseranvascemmcscrsitactzanasonmeessi 2.63 
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DFD EOUY-Ol NQUICS ssc scoecancnermasserassmeaareerrnavexayiteat dommes 2.30 
QNAYZOR ics ceacsovecovsceessaaevers evravasgvsvessetveererieg eroewceveesieneass 2.146 Entry of values , 
OGTR ON esa sicnsepssvsusnsiterssvsinsoncacsaes tennoeSnessanceanstseateasnau 2.83 NOL INT ODUCUON.....cacviannssonesanenccnonnnesoarsiecnstueasaeeiantediirshs 2.13 
Dialog window Epilogifor HPGE sescvvcsvescssssevensasnsausnsastzceavis capcosrectecevecavesast 2.261 
INMMGSING vsvxcsevecvsceressccesicecesvscseas ete seastatensisinsreeviye 2.97 EQUAL A seccsesccrscommvrerscrsasrepeuereeviaaaniiaey rine omen ts 2.295 
DIFF FREQ)... ..csoresouvorscies sinaiisiess tensive sainsbonsys ventessitvasssconsvutedes 2.109 EQUAL L......... evo 
Difference frequency distortion .. 2.108; 2.190 QUAL NV OE Ts ccccsseavaacaniscatcsqensabeseetaseravsasicedsea: sasapuanesaobaeceares 2.97 
: MEASUTEMENL... ne reses+ --- 2.146; 2.190 Equal. file...... 2.85; 2.94; 2.97; 2.108; 2.114 
-  signal.... siete'snesaessvssnsasepessvartepuseanserssasastessasansaveessri=s 2.83 EQUEUZ ALON scssveixpucvsccascsstsecpepscresnegpaarnteroaeeavsesiss sever 2.268; 2.351 
Difference value CUIVES ose soeee inde ascapaaancassesbanath 2.302 EQUANZALION CALA... ...ccecsesssesecceneesessneseerecseneeseetsentectenscetiens 2.266 
Differences to IEC/EEE-Bus Remote Control (B10).......... 3.312 EQualiZalion tHe  sevisssscccsesavesssssceqetnnetennncceniateeteeires 2.268 
Differences to remote control via |EC/EEE bus (RS-232).. 3.334 EQUALIZAT issseccrssvenssiasensionsensacsny aerstenaypranageststaayes 2.268; 2.351 
DIG INP AMP.........:::0006 grvisteeseeniiasudiansvenssderervensadees 2.147; 2.210 EQualiZ@l u0....secepeeneeee 2.85; 2.94; 2.96; 2.108; 2.114 
DIG OUT AMP iscsi secs tostenectetcsestaa Reventon gabe eases GETS 2.151 Equalizer file, GONCLALON ..osessesccscsssvsssssssssssssesesssssvessccssvessnneees 2.85 
DIGITAL cescstevesenotevecsnesevnsts 2.63 Equalizer table. PAMOUE cscuccisveseccyersviscsecsssnsnoaveseosvessorenneevsies 2.351 
Digital Generator ..........2.0000- 1 2.69 EC QUAVEUOTAGS vsices ocivc vases soa chagy dav nse Moses pond onurniareopdesuest cette 2.116 
DIN .45403......... Sede ne tenniecn neha -2.108 Error messages .........-.. 2.50; 2.52 
DIN 45507 standard W&F... . 2.193 DED Measurement sszevissccrwcsawczneusvassscervecsetessssseeneseeeess 2.190 
DIMM EG ssscsocscunvesssereciscorssvitunnnoszavecisreipesiinrsinvaesrn cinwinvared 2.193 GUNNG PIOGIAM TN .vssccyecasovseevevscvcessvoscvesscreesasoousssscsuesaie 2.52 
DIN-IEC 268-3....cccssseccssssestesseseessneees re er 2.108 FAME ist ssscosssczonescaszeddskeupnassnsstasge baqay ecetsasycettuadbsceesioats 2.53 
Directories.......... 2.36 IEC/HEEE bus.......... ssanetees 3.271 
DITGCIOTY. SUI CIOS ci csicewsvssivessxcrecuswovavaxesecetenevanensvarndexeanaveverests 1.8 MOD DIST M@ASUFEMENL........ceccceceenceeseresteenccesetatenee 2.188 
DISDIAY), sincesinncsnsasses ay 2.7; 2.290 THD+N/SINAD M@@SUFEMENE .....ceiececeecesseersesersetsceeses 2.180 
DISPLAY KOY oo ecsecsecsecsssscesstsseenseecneetesscanensenssecestenectennescarancees 2.3 Error messages during measurement. + 2.52 
Display modes ; ni . ENV OP QUOUE) wezcvcsivevescensssstenssamcestecescaveaereexeesssuavec\usteazereeeestanet 3.35 
|. Switchover USING the MOUSE......s..se-esseeceessveeeeeee waneeemeees 2.28 ESE (event status enable register).. 3.29 
Display Of liStS ....csceeeee . 2.307 ESR (event status register) ... we 8.29 
Display of listS PATAMELOLS ........eceeeccecesenseeceeeesceseetenseneetes 2.307 EVENT register... eeeceeeeeee ey ibeceta a ctbAVEEUeiad teistan cates clatabsacee 3.26 
Display of traces and spectra........ 2.293; 2.300 Examples of applica tion 
Distant interferences SUPPFESSION.......seccceseteeecscectssetsseseaes 2.198 external sweep with Settling PIOCOSS........cseccscceeereeessteee 2.47 
DIStOrtION MEASULEMENE .......s.csceseecnessserescsseeetecnsecousssteeerecaes 2.146 quantising NOISE MEASUTEMENL......cccccecscscseeeseseeene rinse 2.156 
Distortion measurement THD+N/SINAD. . 2.180 Settling by anthmetic averaging. ial 
Distortion MEASUTEMENKS THD.......cccseeesesseseeectecesetteeneereees 2.176 EXGG IMBCIO wis. wvssysccvsscisvszescsygecccsseenasiuviscaceests . 2.366 
Distribution Explanations of Front- and Rearpanel ViOWS..........sccccceeeeeee 2.3 
» JURCUON wasscsnsccasimminizn coetieeneia 2.84 EXPONENTIAL.........- dian Gyuince Raucvays npuaasieasoxyee 2.41; 2.156; 2.199 
HOSE scccorccicensvivetssrevidasyassvecsnaasrsinnretiengete aan 2.116 Extension Of fil NAMES... cceecstsseeseeeneeseseseceeeserstesersearsenees 2.261 
Dither..... . 2.83; 2.84;.2.94; 2.96; 2.105; 2.108 Extern SP .........0006+ pears civaneeraepeseubipesy pase aasessteeveaareeseteeS 2.356 
DOMAIN veisscecvedssensnstes ese Cansonsmeieltbovtciosss A cos teet aban tastes 2.111 External a a es i 
DOS operating system... = eee + SWOED is.0-.-00n¢ sb egjadesaessanat sandenesentsansapandsndenauadaswesvemnuSaree 2.140 
Double cross............. vend tS extemal clock..... weF 
DAVE... esse 1.2.37 External Keyboard 
CVEMAME .....eeseseeceseeees saa 2. 335 : ‘ : 
DUAL FILE eesesileccseselene : 
Dual trac.... 
Dvell...... 
WMO cisniscciess 
time........... 
value ...... 
DWELL FILE 
Dwell tiM@ ccc 
Dwell time printout.. ; 
DIV ELL VALUES ys scavissrererseeteasevesnanertescrnnaenisevrasctees 2.89; 2.268 
Dyn Mode........ w+ 2.178; 2.182; 2.183; 2.189; 2.191 
DY NGIING ccosscesseseoussen. ses ceconiaskasvacanbvordassoascsssens 2.178; 2.182; 2.191 
OFFSEt CATIDIALION ......cccsccccseescseecssssesssssseccsssscesesececeseseeses 2361 Fast frequency response measurement hiecissussatadaunalseuteeeed 2 241 
DYNAMIC MOUG......cecsecscssecsiesssasessvegcsssicsiRurvoresteocoectensdavcoric 2.169 — Fatal error 
. a : : With OFFOF MESSAGE ......eescseereeeeees 
without error message.. 
FDAS ssisvesisesceceesceeesezesy 
FRI excsnnscncacadcvevestiuevines - 
amplitude accuracy ....... : 
E FrEQUENCY MEASUTEMEIIE ...cerecesesrrrenecvagyrieesenecseenetienee 2.201 
; - oo . i Raw sativa sen ug owmavvevasseveaunsuudieveescsue es anegee iene 2.202 
EDG TRG CHib aicicscasacscnnscivecseataonvinp dustecveswen eee Ghia 2.142 PRG PET, cssicsvessaccsninsinsore ansssoxssssreceieniocrescanestussoroowvonss 2.153 
EDG TRG Ch2........0 inee 2142 PROBA ON seicscscceceassnonszaseccancunsvasiviaginssterioninsessatovoneesees: 2.154 
Editing files and directories... sees 2.284 PROUT ONSG cos cerscosesavasesocwucyiaai veer ieentsvenieanaceaamiecran: 2.201 
ENABIle regiSter..............-. «3.26 <1: 2.154; 2.186 
ENHANCED i scsscsussssvevecrenscotecepcecpetsctttinanicias tis ycsnusae henres 2.76 undersampling . . picassvenie OT 
ENTER......sseversensissoverossenss 2.9; 2.12; 2.15; 2.33; 2.34 MUI. ws scsicecunnssstnvacusevecrnpasvephiage ees toepteeay stvayorenceassys 
Entering a new file name.. PRE SI2Z@......... 
ENOSING HE NAMES csusscseicisiicassnesovessevisonsscxoreszedaeaesy 2:35; 2. 36 (2 5 
Entry of amplitude . ‘eS short form... acsustivonisiystadwuenvents peiaea 
SINE, secs csassnnssenqresiacdsntodenetiursasciextcstgapnar SB pmay) Rsyeaaeht 2. 123 FILE + AES3... 
EDAUY Of DONE sesssscccsscesyscscoxtseanoetaneeecsteaneotphinipos¥8 WsFidaecnepsesibe 2.33 PULER Ae RG es cszsasvseceepessteauesstsustenvearaevteaues, AY UbatTeLercennee 2. 77: 2.79 
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Pile GUIBULES scccvcessocurrseapesceeimapancernsaeentn Kativvs 2.209 
FILE DEP swccvvcsiev v2.80; 2.336 
spinbaoe 2.261; 2.284 


FIRE INTERN cseesssesecesavaccoccoremmncasunaemeuasseesonvaueceseas cenenseets 2.296 
File name......... -2,118; 2.307 
FILE panel.... 2.261 


File selection.... ove 208 
FILE/EPS...... 2.334 
PIE PGI sos scdssioscaunsdsttswtcclesdesdscevanecos vas ctiacnsestteuasiatent de 2.334 
FILE/PCX..... .. 2.334 
PILEIPS vsessssveravszstusyvessvassedeapaaventrnanacannswenierna teers 2.334 
FUGQERNED TNGR cosicaseocceverevcimccsnsecenantuarendenssnndcoscexescdoe vessenven 2.259 
Filename 2.35; 2.78; 2. 79; 2.80; 2.168; 2.265; 2.269 
sae yur ase cea ub gupasesovyusensunee ea nnaredesansateunsacurenrteaiae: pean 2:314; 2.340 
FILENAME RMS-Sel. SWEEP. ...1....::cccceeeereelieeteeteeteeeeseneeeee 2.169 
PUTER aiivisnencsssrasosees 2.153; 2.162; 2.172; 2.174; 2.185; 2.204 
bee saeeaetease 2.207; 2.224; 2.228; 2.246; 2.254; seal 2.257; 2.258 

AMOMUATON csrsosiacovssenccetsxenxenssvinssesvestupsisstoolepebsccsnisnesses 2.252 

PATATICIOTS: -cosccssission ssavnedassnsicciclrnetzunt S caemersatanesier craters 2.258 
FILTER REY ss casascsnnceseretasicices se onich antianctadCnssachiensdasoiatenabs snanenantnes 2.3 
Filter simulation.......... - 2.204 
FILTER SIMULATION! scgsissncesseuevsuse ives Beecettiv SocasBeececesvews 2.146 
First steps (readout of measurement result) .v......6:cseceee 3.311 
First steps (readout of measurement results) (RS- 332) «3.329 


FIX 1000 MS 
FIX, 2OO MS) cscccsiesvesscrussesntassinn tae 
FIX 3 SEC... 


we 2,174; 2. 175 
saueetiasy 2.174 


FIX Range 
ANALYZOM,....escerveceeeee fee 
generator .. 


Floating inputs .......2..-:0%6 
Floating reference values 
FNCT CAT seissscsszssesevessesxs 


PIRUET CBE os csssnnincossnnssovanssnncde onnsionstharancsonstebbd ae 2.232 
Fret Settl.. 3 156: 2.162: 2.172. 2.174: 2.175 2.179 
seco eveicke uhttns ane aemaclaun 2.185: 2.189: 2.191; 2.194 


FOREVER cccsssscuvarmiswssannescatsansdatearssssndaiizaateasanteOOteetries 2.228 
POPHAL. casiscinsoop ictargasactcapys vines, autem eee 2.269; 2.316 
Formal Phiticccssssvsornusmnavecetnamsssaanenie sm iiseioeriarvstemiaiarscreas 2.216 
FRATIO CO! oeicezpcocsarspuniecnvrtevactosaavicsavcssei svessceenstaubinkessneeiteacse 2.336 
FRE oa civscsccsn issosssoatiasnebeasxnansntspado ts aoe OONOTS OTS 2.90; 2.111 
FREQ CH1 . 2.141; 2,169; 2.293; 2.307; 2.310 
FREQ CH2 2. 141; 2. 169, 2.293; 2.307; 2.310 
FREQ FILER siisicsuntcscacsaaves ve aden veasisasejo'csandscensecnansead 2.92; 2.123 
FREQ MODE... cxcssssczssxesvaseczavassacaness . 2.169; 2.223 
FREQ MODE RMS Sel. SWCD 0.0... .eeccegpeeceereenteepecetnneeeseees 2.169 
FEQ'NO(sccsnsssecccenerseconese a geasdditenes: 2.98 
Freq Settl w. 2,156; 2.214; 2.216; 2.217 
FREOQUONCY orcecewssecassxsarreassxtevenssvenzicnne Z. 100,;.2, 103; 2. 121; 2.122 

difference... : : woven 2. 109 

generator .. vee 2.94 

NSO lb ccisescisscoceseessvasaese 2.105 

sasuaveaieencastics 2.57 

UIES scenes aceuseaeasines Fonsi atsesensedesrsrenereepecisecasausereeesasexcevevesove 2.57 
Frequency and phase measurement 2.212 
Frequency entry 

SINE cscvczsvercext Lewassyeses Soe alana ma seke xen teeaaNNan es enees 2. 121; 2.122 
Frequency input ‘ : , 

SINE sc cenessaisvsivienssses rvsceuace caasaed oawapueuavcauayaua seazeueinusstexesst 2.94 
FEQUENCY MEASUEMEMNL ......20cccerccreereststsecseteneees 
Frequency MEASUTEMENT HIME’ .....-.cccccereerereees f 


Frequency measurement with FFT... 
Frequency response measurement... 


i a ne S| 
Frequency Sweep RMS SEI. ...ccececceterteecssenee ene teecseenansersees 2.165 
Frequency units ‘ 


1078.2008.02 


TOLOONCO NAIVE esses sessscacessssnvenennepscensseateseteusencavees 
Frequency, Phase and Group Delay... 
PRONE DANIEL cess sarsnetescarsnnsadrrmeiecaxensoes 
FRQ FST CH... 

FRQ FST C2... 

Frq lim Low..... 

Frq lim Upp.. 

Frq Offset... 94; ; 

FIQGUIOT LOW: sccttosnscessecsameuet sumicoeliveciiersiemeaccnsies a 2 185; 2.225 
eaisensensssuedns te sp naashcsaRinsendTennatasiarraadatine 2.185; 2.225 


2.293; 2.307; 2.310 
2.293; 2.307; 2.310 


Function 

analyzer 2, 146;7:2.147 

generator Poa 
Functions a 

changing of..... 28 
Functions of softkey. ; 
Fundamental ........:002:0 2.180 
Fundamental frequency .. .. 2.180 
Fundament . 2.179; 2.184 
FUSOS iiccaswsysccoscudbeanssznsceumeuvesssacertveceas iecetessrercasdezssealzsecesseodtoese 1.2 


12.20; 2.72; 2.136 


texas 2.130 

vevivessrseenas 22:3; 2.62 

GEN: MET SINE ‘sesswccesevcevepeveccussaneanevsarcemeanesivivesnsonowcssnen nots bOO. 

GEN TRACK. ..0::..00021 2.151; 2.152;.2.155; 2.169; 2.179; 2.184 

2.222; 2.223; 2.296 

wocicdMeyuputcapseaumearyasen exapan se crsupeeanes Figs eavisseyysteenvvonssvevedsiees 2430 

EIN 2 psyco ceed ucaseivcaettecenscuesencsuicanvanvesvesvsone aatiware seanenieaneasiaede 2.130 

General INStrUCtIONS FOF USE ......ccccccseceeeceseesceecreneeeateneeeeener 2.28 

Generating a # . : 

SWEEP MS becsccssyscsnsvssuvie sarsasveninnaavinvina sud vanencteneraosne setenv OF 

Generation of a sweep list. 234 


Generation of an . ee coe? BS 
SWOED MiShsvissssvisesseavesascsassaverevssvessessconnsesinsoncsssednessencdzans 2.156 
Generator....... wees 2.62 
ENAIOG....-2sssscereceosssecsesenesevsresanrneovysseccsasancersenssesseassonerss 2.121 
CRANROIS wasesssctersavissvapsenacaosigucesavanconvexurisse been e oat 2.64 


common parameters a 
configuration ..........+- .. 2.64 


MEQUONCY ONSC Ec sscepescssussicsssnestsnsiusseaveviomnsernacasserentencstys 2.84 
FUNICHIONS 0... eesesesessesrecesesnenenensasencecnnceescnsanenssncassorecensosense 2.83 
instuments.. 2.63 
SOMINGS .ss0:ssecveeseess 246 
SIGNAL FUNCTIONS .....cssescrseesessesncereressersersenescnessesesnnenescenenes 2.83 
SWEEPS... wisisus-ssccsszeeseveseccace . 2.66 
Generator SOUTCE IMPCCANCE .........cccceereeeeret terete aye 2.64 
Generator sweep oe 
linear step size saasdbsdedeslacddessens 2.91 
Generator tracking : —< 
fFUNCAMENtAl THD 1... .cccccerscsetscseenseeneeesneeeneces ‘2.179 
linearity measurement .... 2.238 
Notch filter freQUeNCy 2.0... iirc : 2.155 
GENTRACK % : 
RMS MeASUFEMENT SPOE .......2:ccecccesceereseeeetlaseeensaeeee 2.163 


Index UPL 
GAP ev ssavesenceesesnrcsrovesg ccougtecenes erty tetetsinecessyesertsecivaure 2,3; 231 IMAX A... 
Graphic Display IAA Biss ccviaseasienstsnsies intbinncepdvanvarvaveasenventscavieatonneaane cienesnienenns 2.306 
GOIOUl SGIGCHON se sca css cossniaansnarinasavenenadsassascesnsnecenieioess 2.357 Impedance 
" Graphic window ANALYZEM 2. eeeeeeere cress tit costal wah ivuasmesvusgnesrnergiasestscests 2.130 
- Graphical data Presentation ........scssseesege perience enaisnacees ‘2. 290 - Implementing the FFT... sore 2202 
_ Graphical display : a WTO! DISD 55.0028 aaexnsacta iss Riemer aT RSIS ERATE 2.265 
_~ .MOD DIST M@aSureMeNt.......eccceeeeeeceteeees vaehaensveretaa 2.189 Info Text....... pues 2OO. 
THD M@ASUPEMEN vsccecccecccessesesececeerasimesvsscereestsavecesseers 2.179 UP PAIAS: CPA acre vicwecesstuesworiccessaiais cstus inex dtestennciinccrniwonubvsers 2.293 
GROUND INP RUS: GHA: ccasnosixsannnntsucuss eansaccinndnacsiavise sa tisk aicevnestetlaass 2.293 
ARAL ZOM  cssccsenscssessnestatestavcnanvessNerastininngeesnseaeswearsaesscatates 2190 =< Inpulbascisncenegy 2.130; 2.136 
Group delay. . 2.126; 2.294; 2.307; 2.310 BUNT 8 ccs csansesss Bes veer inet RYOR csonsovsstsaverrcreaassenee 2.130 
FQTOUP: Of SCANS ss csoecamicassnsvccsacianexscesnctseescsserorenconsarsesvieiasbasese 2.289 channels......... da sunnataevaewivzenaadt MM tees Pe csi sciedesieirsbesed 2.128 
* GIOUP OF ACES vee eeeseeteteeeee cere aan sanustistdieas wees 2.267; 2.293 ROT caks cscs ssscssiaxies.sisscnosesseussetixees? Sea kasenpasreneateeweven 2.64 
ws ae - impedance . 2.130 
INPUT Ch1...... 2.232 
PU DN cassis bck Gas can ds rocccbusssvavidnisiwtusecepveneseastvusace 2.232 
- INPUT Ch2.......... Hiwueanaemenmuasee 2.232 
; LDSPOSE GUIMIMION 6 ssa scssxacsvexessserevvccssceessavcvniweniseiscenvavevesss 2.232 
a [+4 ; Input connectors of analyzers 
a ; analog.... sascad deapaadereastebcersienseet asin’ 2.9 
FR COPV GY ccsvsavssssevesscvtsspvaneentavernerreasixescuacccceensstpeaed’ 2.5; 2.333 seca erases begets caper oenseciaeateats 29 
PIAMMING: secoiscenccsdanse:Sssecvecevonucvercoscscootnareonceesebitagntes’ 2.198; 2.219 INPUT DISP .cccc.-cccccccocscsseee 2210 
‘Handshake... secethennnenennnennnvanasseey 2.354 DiGital INPut AMPlitude 2.211 
HANN.........-- 2.198; 2.219 PAR onc cocaccavenacisaconcvacsscstcccecasashscvcvoccesecsureses 2211 
‘Hard COPY cwrssorsesenrdseceresocccccaesorcacesssonvnltlidegetpploantRngtotusssvankoses 2003 PHASE... --cccc000 2.210 
“Hard COPY Ob: SCLOGN. <icis.-eiersessansssciaaterilsbaticagen en yieciuedp aantiing 2,5 FEHB GA TO PEF oo ccccocoscecssccsscsccscsccviccccsscooeseeeoceovasccsecon 2211 
HARM wor etesseeserereee - 2.306 . 3 es 2211 
Harmonics 2.177 Input during a measurement, data OULPUE .......0..ceecssesceseeeeee 2.38 
PFHCAMEL oo seoeseevensenesesvenrsesseeneiecennetccennnnessectantectennansebetanseeannanessce 3.7 Input INtOHACE oo eessecccssesssecssesessseesesseeeee 
‘Headphone/Speaker eyo . 2.230 INPUT JITTER... . 
HAAPNONES......eereorsseeeeeses 2.230 input POAK VAIUC .....eeecccessesscssesesssvecsssssesscsseessesecsueseeieessaveee 2.210 
PCIe oeses seve 2.14 Input unit (IECHEEE-DUS) .....ccccscsscsesssccssssssesessssseessssverseseeses 3.18 
functions 2.54 INPUT/PHAS o..0ccsses00- 2.210 
LEXUS 0.0.2.0. 2.54 PHASE wcscssssesssessssie: 2.210 
Help during entry... 2.35 INPUT? - Press SHOW VO sertnninrnnnnnnnrnennsni 2.52 
Help for graphics. SORKCYSscvvvnssipitstaonevineentapecstsadianadtosvelvtiiass 2.54 Installation 
Help finch on Svzcsisesesssiye saaptieemne tet acremeapuent ti meantcamagyeat 2.355 MS-DOS — CY OVEN cons cavsnnsiocincnescrenvencinesouesvuvase 1.7 
HELP KOY.ssceccseessssssssnessensssercenenaninsinatsesesssceriessnasnunnsneesenneste 27 UPL operating and measurement software... oe id 
HEX. caveat fies h sas usar cin 2.316 Installation der UPL-Bedien- und MeGsoftware ... 1.8 
“Hex display of measurement results... Instructions for USC, GONCTAL ......ccceccsecseececesenssesseesseesstereresere 2.28 
High level time for SINE BURST Instrument 
Hl GH PASS < CL Tg iesechis inna Bay ke ih Page Mibaiepoonsvvasanesshsvnesanpoarsreesaees 2.32 
HiIghPaSS fUOF os. seecceeeeeeees Nb odesed sal hsseneseeatctesvisahtapyre tary 2.254 Instrument model (IECAEEE-DUS) ...ccce..ccsscssessscscseesssseseeeses 
Histogram = Instrument status, loading and storing . : 
© DED cesses vssetecssceseseseseecioncensinrenssnnannrecneitteseewaneernnnneteet 2.191 Integration OM CCE .....ecssccssesccseessssseeeeeeee este 
| MODDIST -sononespactancenmeenenacacreditahaiatee 2.189 Integration time......... cee Cente Sa ice cusiuieesvsaeseasinds 2.161 
THD wesssssssecsrsssnessticsnenssssssbechesssschessenusssasensoeneninieseatiness 2.176 — Interchannel Celay......ccescesessseseessssessssessecsscsscsaces seussssessssees 2.196 
LINE. ocseececsessscnsessscetbenccssecenssnnseesienennsinesenacisionnsens 2.303; 2.304 Interface [UNCHIONS ..escsssessscsssesessssesssevsreesssessssseseversessesnsesen 3.269 
HOLD.... --- 2.293; 2.296; 2.307 Interface message 
FOIL HOMO sesesecssseecsestisnnicecesseesstnusantbennannnnntcrecsessiunnannens 2.228 PO acing ctacinahcpatects Ee eee ney 3.18 
HPGL AIA sae ihessscecicedidanacencoronvon sevseeetbnnnnnnsersnsnes 2.334 GET... 3.19 
; [8H 2 PRR GP eas Re, Mn Se ard nee 3.5 
interlace messa ges ... 3.270 
Interfaces 
8]! 0. eee 2.367 
| aby. a Eel eer ah cacsesedschai Mi ubvevanvebatet 2.367 
1 Interference level : 
Dg |, ee I «he 2.109 MEASUFEMENE FOSUIES....-....-reeennresessrssseeesieceesnieerseetseesses 2.57 
TEC 268 cocccccccccecceceeece f /2.109 fn ta hierewa thin sas vasond sus aa sanvseueuansnenys 2.57 
IEC 386 Standard W&F .....ceccecssevesssssssssssssesesesesucssssssseceeess 2.193 Interfering 
VEC A Oi ccc cxcvessvccovasvezsvvsecvoseittmets ate diced cna cee 2341 QUEM EY  seacnoncensseanesvcmnsicupsnsmasscsnsseveniesssveseunssvecesssiey 2.106 
1EC BUS.... 2.341; 2.352 signal wanna des 
EC TUNER sscczsssssessectavesasts tenance tia nee 2,185 sinewave signa 
IEC/IEEE bus intermodulation 
AGOFESS  ococcccccsciscscecacrsvccipepbthesuadtgstttnnce hea eee 3.4 JT, sc bd 4 bh conacmes det attendee vasesegeeacesveneioredoia eee 2.190 
connection 2.367 Intermodulation distortions .. 
interface... 3.268 Intermodulation measurement 
functions. snsnvecsivessacenad ee oi ucwae MeRSuae aes = ees 3.269 IE SEO gt A IR a vearusavciisaeiiaeeaiseecss 
IMOSSAG OS. 5. 5050200.0-cdqpsncm enna snpilantatip SEA eb dea tae ey 3.270 MOD DIST ....0..0000-- e Parse i 
/EC/EEE-bus , ; INFEFMOGDUIALION PLOGUCE........2010s.-ssessecneseersscesessteeseeterseteneies 2.188 
AQOESS cisccrctsisestssate tee ted eat ee 2.352 INTERN. -o-seseossscsonssonssoonesseoseeeseternessstnosecnsocnsestnessesnsssasesstes 2.136 
!ECAEEE-bus control.. INTERN ONLY....essesssersssseesessseserecntersees iinacicehsatiecueoatenestshtexs 2.356 
IEC/EEE-bus interface. sve teaytaualahachscacantsa tla pe aaabaenaneceeaen 2. 352 : 
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signal connection analyzer - generator. i Se cs 2.130 
Intemal signal paths Seen Sesievises 2.133 
WMO ssscscwessexsacsssaonsces . 2.208 
Interpolated maximum. -- 2,306 
Interpolated VaIUCS .........:ccee v1. 2.300 
Interpolation SLEDS .........ececeeeeeeee .. 2.208 
Interpolation to a common X AXiS........... - 2.288 
Interpretation file for channel status data .. 2.316 
Interpretation file for user data.............0 ae Zot7 
HMLGIPIOLATON NODE gc incascananoannterseassnosrwnriensovaiwaesesBecSe sieves 2.316 
INTERVAL .ccccsssccvesseersseneimnecnanwamanies 2.90; 2.102; 2.104 
Interval for SINE BURST 

MONILOTING INMOMVAL 0 ....csc cesses ences cane eeeesetenessenecserrenetsereses 2.173 

Monitoring interval for peak value delaction. wasisiece 2.174 
WGGING UNG csseovessavcecoestigsecvupoenwncceasecenieneccasentinnuezae OOK EL ILA 
Introduction Haye 

Operation OPE vis, cecesecancvncance sted VGecByasneoesscasenaceceusaerd Hones 214 
INT WF IL Ep ocsocvesvesaescensanesacevescs<taouepaagsaes ceaseean essences 2.93 
Intv Time...... 2.174 
WAVOMU Ms sessissesdavsiisscassnbzeniestareccointeih PRS. so vacisaucenntesved 2.269 
NST MAG ecccwsnsscssspssssousieseruenten sentence yar sOtere WS Legiat es stacenastanadensned 3.29 
JIS Standard WEF uu... ecesseeceeeeteteeeteetes Se csicussceucteaemaies 2.193 
JITTER sevssccccesvessusccsees rrate rated Scie NTE Reaves tiac cakes 2.69; 2.120 
MOT FOG wsisecnesewscosrenenaucsetteeps rian nner ne TiNS 2.122 
Jitter Peak Amp. 
Jitter Ref... 
JITTER/PHAG........ 

or 4 


[LOCAL] Tae 


lock sis 
DISPLAY .. 


of extemal keyboard 
K@YDOAar SOMINGS ..ic.cscesssscssesenoesescessonssss 
Keys of the front panel ...3..:.: : 
Keys of the front-panet: 
Keys, front panel 


Keywords of the protocol file... .secseccccesesseseeeseseseneceeceeeeens 2.3 16 
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Legend of Graphic SYMDOIS.......c.cccccecescesseessesese seateceseneasscece QT 

AUN seas csi sade neta vas scusaceaenntslicsct auatevanseisceouaeshsdeahooebians 2.177 

LEV even di. 

LEV odd di... wares 

BEVISEL OF ceccescresee, snuese in cinitsnvsnsneshaaybusdiecn ved niateces seigweenssss 2.177 

LEW TRG CY ssiccescecssssavssxseecnenssesvecrseveseanaaassenennenvenscieerss 2.142 

LEV TAG GH2 vsmucessoveeccnsnsursnrsettonsvennecusieveedivsevartgnucuaniverss 2.142 
. Level : 

(QUO vcessipeveetseexeazmece ravens te supose yp teavcstpentsecpeaieauacenateem nee OL 
Level CONOl MONIOF OULD ss rsesvessas weecssviereaygegeverseneessen ait 2230 
Level measurement . # 

IDG asco sscteicea sestusssncnatth keesstabanscnns: iesdeneasderaiansnsiee 2 2175 

PEAK... 2. 

QUASI- PEAK. 

PIMA ss scascicrsncenenn 

RMS SELECT... 

LEVEL NOISE... 

LEVEL THDN..... 

Level units...... 

LIM LOWEUP is cscsccerssasscssxeseess sea 

LIM LOWER. ccngsccssoasingicn i 2.268; 2313: : 

LIM REPORT. s. .. 2.351 

LIMOPPER ssccsssvesccsceesvoreasiccanccicse dunes teas 2.268; 2318; 2.351 
- Limit 

GHIOGK "sis sssicvay essssatsevadcosten cessnssstevssampnaasvsnasseset 2.281; 2.282 

CUIVE ss scecusaacasce w 2.813 

over/underrange. 2.280 

: violation : - settee ted 
Limit check......... sii abana eas te Nemenoatireas aaa 
_ Limit curve...... 

printing... 

storing...... 

VAIUC ......00s0000 
Limit exceeded ..........00..+- wi 
Limit exceeded, printout......... sss ogag ia Suse baa ee MDa ETEREESTS pistes 2.351 
Limit files * = 

editing . pveey 21 

generated OM traCe fC .....eccceesesepecceceeees . 2.277 

generation by means of application program .-- 2.280 

NOAOER sevsevcecvsnieussvcusvessninevoivveivtsneressiwsvaweuess : won LTD! 

M@ASUTEO VAIUCS .......cceccceceseceseeesees 2278 
Limit frequency of analyzer iNStUMEMS ........scecceecereeeee 2.125 


Limit frequency/cutoff frequency 
FFT frequency measurement... 


LIMIT TOPO ISL, ..:...c0ccsteitivionsecssies ... 2.280 
~ Limit value ...... 2.314 
RL Ncoscustesstesasoussivezel Nessisesstas sia inde cusinapteveony esas sasnopesaucessvors 2.311 

LIN POINTS fs : : 

ANY SALON sais ccsvespscsvansatbeondus cesses cevevsqugrr eave teausarecmmnnel OF 
generator... 

LIN SP@CING. .....occeeccscceeseseeessnssaneeceneesenesseterseaecneaeraeeeeerenenees 

LIN STEPS. z 

generator 

LING cscsraset nce 

Line diagram 
‘ Linear step size a 

GENEFALOL SWEEP........ccseceescersersertsnenrseeeesses Seswaessscspensease 2.91 
Linearity Measurements.. 2.238 
LISUSWOED vi scciaisosssososerasnsndbsgisetcusasstiscance¥oiSthoSbinessnnnsaasiadianess 2.86 

DUTT ONS iexcussnesevcssvscseeraparesexassarabonwmacasne eewsatieacl axcvnicuis . 2.86 

generator... pi sulbces idk phous vaiwncekasbaveaaduresenness seventies 2.86; 2.88 


Meas Time... 2.159; 2.160; 2.163; 2.175; 2.183; 2.200 


SRS EKA aia adebuctapecaniezedenienectaineoncnmsacentnneand 2.213; 2.222; 2.227 
PMS MEASUTEMENE issieisisisssvsesessnsssiccsseceoseessnsseatente Roe 2.159 
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SIOIIAG sac gaa censorasaessivcsaserccvayesienzgsnsocssnsnsteeuatcsrseseoecrty 2.267 RMS SELECT Mm@asureMemt..........escccececssesssessrcereneceens 2.163 
MLO ss scesciasticeacvavecacesiesdapvacetvesdsstcecssenaporsseisisitentdvsoovecasessteaee 3.5 Measured value 

LOAD INSTRUMENT cxcscecoscssessessancsessossuisscorsenaevecevessveeanes 2.263 DURED co csctcetseccnsd ccmntnmmi aac 2.141 

: Loading SLADINIZALION ...0.cereresceeoereriseetocses 2.40; 2.46; 2.158 
and Storing .. «+ 2.261 Measured value and status displays... sigebassasateiiase 2.356 
THOS. sncsced Rivsenesecess .2.261 Measured value resolution........0.+4 Scaeseniesaasisbicsbiniansen 2.44; 2.157 

c..  INSTTUMENT SOLUDS ......sessserersserentensceceneteteneaeersateneeceeneees 2.263 Measurement : . 

_ Loading default SOLU ...-sersssesserseorsssersssseenegussrsenesmacesersonees 2.263 TAVIQGO SCIGCHOD - evceccaceu tastucey oenadbia eeu geareerees snc riientaayne 2.131 

. Loading of setupS............ . 2.263 Measurement Display . 

Loading the default setup wie 214 ONIOF Pa inccosisssisanestitsn dMteaeiaset adap banesseb06ciaatse5 ook once 2.356 
LOCAL sccisssieicssecinsanesesiencsscacieapeumemmnenimamaaasamepiyl 2.7 ’ Readin Rate _ 

_ Local timecode and CRC......... nisedterinneansadsnusuertseamedinaanssnnehhd 2.77 RREACING ROSOLULION -:2.:.05000..-t:tseceeseecneeeeseeetenecseereeeneoees 2.357 
POG yes stassigentcaivscvien ecsoxcops ivecdstisaiuansdusivavesvieeesevstgsgpipesmpaseaad 2.311 Measurement function. - = 

- LOG POINTS’ . HOODS NIDS scinccaiitttcsesissxasrsiccasseizsatececisenncensten 2.150 

5 SARI ZOF secessssessnverarcccepscsistaerencicecesivncisntaier a eaatecaitay 2.167 Measurement rangé....... eae ere jus pa crgavianbuapeansincs Tosevesetinice 2.132 

«QOH AON sscxzscessesscouctcenesccceyastencestsccstsneseueucs ROR pe eae 2.91 Measurement range limit 

LOG SPacing........ecesseeeees seasons eibeanesi coat picenescoeshetareate ee 2.298 ANALYZEL INSHTUMOMS .oeecsccccsecseeseesersecsecsseseetsceeaenesransnens 2.125 

“LOG STEPS , _ TORO ssc wmil servers) .. 2.128 

ONAN ZED cori iisnan ninusacnimnenmomengas ian: 2.167 UDOT ccd jcavesuse ececrasvsesxoneyoxeossxsiiidavinevctiessdavesddevysliveveucsestes 2.125 
generator.. wee 297 WMA GQESINGITIBII, CBR inpeteuinvsncseisnvvnevenenvisascdzsneneesessepaes 2.159; 2.163 
.,Logarithmic step size , Measurement results, GisPIAY WINGOW ..........0c.se0ctesereeeeeeiee 2.39 
“ss GONGFALOL SWEOP)..ecseaessesenserscenrnscanssagregcarsegepenisseemnpinnsess 2.91 Me@ASUreMeNt bIME .u.eeeeesseeseeeceereeee .. 2,227 

_,- RMS sel. sweep . 2.167 Measurement valid/invalid... . 2.38 

LONG CABLE........ 2.70 Measurement, input during... wee 2.38 
Long form (comman ) ses seein coaavqussnraaneinagicees saptrecayeyroundigeaneled Fag # «se RUTTER INN Ne ssa en cscs cesurccaiue vem cavananeveedceseeaess 2. 320 
LOUCSPEAKET .......ccseseseeeseees .2.230 Measuring time...... . 2.159; 2.163 
ae geal MGASUTEINONES .......0ssossoreesstneoesrassensnenconieeyi 2. 220 Measuring time FFT ......-......00+ seadivasauiacdiateeuteastsveccessleceutiee 2.202 

Memory @Xxpanin ..........:cccceere pdedspersaeencusieusessbnsianntas 4.5; 4.6 

Messages on operating state. sade cephRobacasctelaannsaies 2.50 

alee FOND TOD wcrc ax ovexesgessaticvees . 2.128; 2.135 
en 2.254 Dry VANE Ta. ligt etter causes srvasvtsusvavyenecevavnesesvescavessvecesvavsavexerens 2.144 

_ LOW-GISLOMTION GENCFALOM......+2csereesereereenees picapea ssn. 2,103; 2.180 Minimum value of resulution during SONG. --serereerersecsecnneens 2.44 

. Lower case (command) .. sevipavmagnepedsdipics 3.37 MINIMUM VONAGE .....0..nssecessessscseseessendisterisheoessssesseseenececeessess 2.144 
‘LOWER FRE scsscosscoriot= 2.106; 2.115 | MOD DIST = 

; LOWOF MEQUENCY HMIE .......-.recccerresernesseaenserssassnensssitgrinsyriie 2.135 analyzer... . 2.146; 2.188 
Lower. frEQUENCY FANGE HiMIt ...ssesseeecsseecssseresseecetsesseeenneeeene 2.128 GONETAILOM ...--neeernseneesssessenssvagesnnastecneagegsarsnsancaneanees 2.83; 2.105 
EQW EPI 1.» .u:csoresepessetsavbencecactcecosasaseetsastsscbisssbiodites pistbeouaaed 2.131 Mode........... . 2.109; 2.263; 2.264; 2.293; 2.313 
phi WPIESS TUG cwcsiery cree coats eareassecopsertions Seqnpecoecteyeohiscngscaxspich 2.254 BGM ey ocons cain sabcissceciasecsste: ssezcestsmnasoasavpsecenayesvarsnicsauimaNits 3.4 
SEIT scasusscscinetacagsassbvostenstenrvtaiyeveied vasssdsetssat if inte GMa aga 2.341 PR RARB EN EE oe igacvivénvevesdveiovndausesusseruaskevdusvavereexiattecninscewnies 3.4 

: Modulation 

DREHER BABNSIS ccs ssssnesesssizstvaiwivsveccisins seaemanaessabecsewersios’ 2.103 
et -Modulation distortion 

en : MEASUTEMEN 0....-..eeeeeeseenes Sieh Sie eee 2.188 
ai. Monitor output... .2.231 
M “MORE........ 2.304 

os e mouse... 2.35 

_Mainlobe.......2..... Srp ei conmenan tlhe tuhat Wace Citaabs ination teed zattaataeses 2.198 connection of.. . 2.367 
MANU LIST wi. ceeceeeeeee : 

**” Generator Sweep numeric entry, sass 2.34 
“MANU SWEEP scrolling in the RAN O les cveescouctscoevecsensoetewutaucsen mss ecsarestss 2.31 
‘i analyzer... mouse functions........... -- 2.62; 2.124; 2.246 

TREO TERE E TET R eR RHEE EERE ET REE EERE EEE EERE ES Mouse Operation = ma depwenchastaetinils 2.28 
, Generator-Sweep .. MS-DOS 24 
MANUAL ee OR DBI 10D eq MISDOS vrresreererereererenasnnsnninininiinnienenrerecesentnnennantasanen : 

Ps PPM CE PL Sea he MULTISINE........... 2.83; 2.96 
‘Manual control... dialog window 297 
Manual Operation HOW soe svevsneesnsenssesssssevrsassncrsccessnecesnnesscosecssenseses 
Manual sweeps 

generator ........ 

-’ operation... N 
MARKER...2...2...00+ 2.304; 2.305; 2. 306 
’ Marks comment lines ... ‘Wiles 2.285 iste PAEHid Fiise cavsncencareoastten 2.193 
MAX ousted Bsc! 295; 2.297; 2.308; 2.310 2.193 
Max hold. +» 2.228; 2.291 2,183 
Max Volts. c:.itap iin ah crt, 2.65; 2.73 Next step..... 2.89 
Maximum of measurement seres.... i NEXTHARM ...... - 2.306 
Maximum peak Value .........0.000+- . 2.146 PROSE III iiss v.30 eit anand SENDA BTS <sesonderavecsncsocsessssecscecvesees 2.97 
Maximum values bargraph.. Noise............ . 2.111; 2.182 
MEAN FREQ .......s.sseeeeee CUSIMPUION:....-vassiasiecatussstictstnccsseeietieteossionsseoresseescsesnsees 2.116 
MEAS CH1... spacings ...... 2.111 
MEAS Ch2.. suppression ( THD) schasspested 2.176 

‘Meas Disp... weighting (THD+N/SINA ADs 
Meas MOGG 5... 2.135; 2.173; 2.177; 2.182; 2. 191 Noise component 


Nominal AC supply voltage ::....: 


UPL Index 
NORMAL. cwcocsvicis;sivriacescueseevcioetregiters 2.161; 2.171; 2.199; 2.224 PAGE 
pare frequency response Sedelcvenry 
NOIANCG icesceess cvesoverratesrecies eens alana mane et 
NOT EQUAL A ANALYZER. 
INCI ats soscssscassisiensticrsseerneisyavorjersiniengs’ 
BNAIOG TWO: saiccsststvivsicaiaccesecnescentesccans : a A et 
characteristic 2.155 FILTER... 
WEG. vsivevscnexsivans 2.155 OPTIONS. 
gain as WUT AS Tee AMenA cade saadasaneoronesenmesegisancsisegeh Ueavninsngeqesckpysriit 2.155 scrolling 
Notch pene Lapsensaperetuserennererned 2.155; 2.161; 2.171; 2.174; 2.196 STATUS... 
NOTCH FLT. cccsrsiensemnenseainuimnnenimminiaa2eoF PANE] » ARGO: 
Aree. PANEL + AES 3..... 


Note on delay... 


one-dimensional sweep. 
ONTIM FILE...........2000+ 
Opening the instrument. 
Operating mode (IEC/EEE) 


REMOT Biacecccvesxevesssnctel Feovetes 
Operating states of sweep system. 
Operating system level..::... aed Shaay 
OPERATION..........004: 
OPTICAL js «.nccistncscnctennig axtuceessecmiens eae Dependant tetra 2.136 
OPTIMIZED ss cocsssissvessseseessacinsicn tescssuarsvisieinean om eieissiants 2.97; 2.114 
Optimizing : _ ee ; 

SEH G PETE GLETS -oxsoseneceenernsnnrsomen cease Neseteseseernscerensr 248 
Option a 

Universal Boquenice Controller (UPL B10). witveserts b vavine 23, 308 
Options : 

ENQDIIG vis svcursidtitectavess Maveanidataens Secnsniunaees ti eeeeteskavaes Seccee LD 
OPTIONS key..... p20 
Order of a Filter... 2.254 
OOM A OM sara cetexsverevvievoausevsucuvarsvandsateacesitewtuedeseveussadt silat > 


OTHER TRACE.. 
Output..,........ 
Impedance. 


output clock rate..... 
Output impedance............ waicenes 
Output of block data (BVO) wsssavisssevseceseccrwiessvasvcsssorpesesrsvens 3:313 
Output of commands 

Output of commands.......... : 
Output of commands (B10).. 
OUTPUT OFF key............ 
Output UNBAL .......cecceceeeeceteeeeeeeeee epesovuehesvicensseite 
Output voltage . : eS 

Dal i ccscmescesecesnanasnynetiane anne ey 

limit value ... 


Overlapping execution... 

OVERIay/Max HOId.........+.+. 
Overloading DC measurement... 
Overshoots. I oper eipib nas Gbesaaasuaashanaanranaeeecaase 
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_PANEL + CRC... 


, Periodic tracings of measured values.. 


PANEL + AES3.. 


PANEL OF Fessescsstessccassstteacsnsenneseses J noice dksnasedzunesesid 


Panels 
CHANGING s cispssrocuecrerecsuenepsceesstaveassteets 
changing between 
changing using the keyboard . 2. 
changing using the mouse...... 2.30 


position on the screen........ 2:31 
Paper Size “2.341 
‘Parallel poll... 3.34 
Param. Link........... ts . 2.363 


Parameter (command).. 3.13 
Parameter Link. 2.363 
Parameters “3 
changing H 
CISPIAY PANE|l ......ceeeceeeececesesesscsereeees re eg, 2, 3 10 
list on: signa . — 307 
selection .. 


Partial setup, loading and bine 3 


Part-screen graphics........ een Ze 

PASSB OW sas scensaancotscasasvsdasadcssausstnacanesbtsbensnnsashceserenndttiecents 2.255 
P8SSB UD iscssevesissnansnsxsavsrenieacsssesoerevasvsvecsapssenssteauneesiess sates 2.255 
Passband.........:.0106+ - 2.254 


Password protection 3 eaoe 
PAU secesscspsscecexereepesnecepeoredexmetnecssiwenseeysseoesuecsaseruienamescesvesnie’ “2.35 
PDP i ccxuseupessececesvegesrvesieensnsscncaes 2.84; 2.94; 2.105; 2.108; 2.416 
PEAK sisssseces tor, 2.210 


PEAK measurement. 
Peak value detector.. 


Peak-to-peak amplitude — 
MOD DIST... ee 
MULTISINE .. 
POLARITY... 


SINE BURST... 
SINE® BURST wvccecssesssesscesssessnee 


PERMANENT voss.usssscntsnnendsennsasesitvtnacnnes 
Permissible range of values 
PhAaS SCUtl.....cccsesscseesceeseeees 


frame (jitter) ..... 
Frame Phase......... . 


© OPLHMIZALION a seossseseceessnnsecsstseseniene had 2111 
* position sine voltage with MULTISINE. wo 2.96 
reference value 


units... wine 2.57 
Phase difference sageess weeds 
PNASE MEASUTEMEM .......ccccceceecersesserecnnesenenees prpcovesesmpecssente 2.126 


Index 


UPL 


Phase-NO (i) ...-sessose cs seceaselrec esti pieassevacduce oascccateceenapasecnes 2.98 
Phase-Reference value 


PHASE TO FEF cccssovensoocsocennsesnseeasiatvaiiuscevsssvavenssaannseveneyes 2.147 
PASO TORO sccscccssswsoxcen sscaaexir aitaieteccrqucsaanessisanceanen ciswsssi ossavs 2.361 
Phone.......... 2,233 
PROTO: OU cucarcossstaesacesesnsroserad¥escsrivendsetenieneaiaaeercamiscies 2.158 
PINK socosacoorcccvexssreuasseacessreayewecennsionenvas rivers eee 2.112 
Pink noise 2.112 
PIOUON ...esciecee 2.341 
PIOLS/PAGO.....s.seccescesdercscersessetarcseeesecsecssbereeseersmtacsaneeventeenees 2.342 
PLOTTR/HPGL......: savieverppasscancs Weuseteusiosseccsanenes el eandabaaiipgetle 2.334 
Points “*s : 

" ANVANVZON o01.sssorsverterescsnenensoseresnni®s saponins ioc asaseewmadlh 2.144; 2.168 

GOMCLALON oo scessececccseeeeescesesececenetereveerenseessaeennnanssapeneeenrens 2,92 
POLARITY ae : ; 

“ ANALIZEL .ossccececeeee Svecsonconcalesuvesseises sahiiceseersi aleebanenaigae 2.119 
QENELALOS vs .eeeeeeee wstdenuedt i cuaaealenaaseverteee 2.83; 2.146 
MOASULEMON l ssevssescasccevacessesessresasavevess or BOO, 195 
16S ccc ccsciivissaane 2 119; 2.195 

Polanty reversal. 

POlatily: OSH stcvcosevscas- aves sealadsasgeimtedecqusve sabia? 
PO6SrecoccisscssisivsscnexdiisuscvonitethcarPiguenypr ene wae 

Post FFT RMS. measurement... eiabeasaciccsbepoceais Guvmee Aveatalgor 2 162 
PostsFFT cous 


Potential: reference 


Pre Gain 
PRECISION... 

“analyzer : : 
Precision of frequency measurement 


Program example 
Readout of results in R&S BASIC*: : 

Program examples: 

Readout of Measurement results (B- DO) sxcivonsiertiestbicinds 3.311 

Readout of measurement results in Borland-C 3.0 

Result readout in QuickBASIC . 


PFOGFAMMING OXAMPIOS .......0:cccceeeeeeeseseeeeseeeeeenene alas AW 3. 275 
Programming model! - 
“UPL AN AN Z0M sv ccesereccisccsicssassssuervysccccasaaieimertpb aaa 3.17 


UPL.generator.. 816 
Prolog for HPGL... 1 2.261 
PROMO Pu iscccsvivcwsiseuresesueneyeinsin n sreeaeemmemameinets 2.316; 2.317 
PROTOCOL..;.....4... 2.76; 2. 146; 2.291 
PROTOCOL analysis.. oa DIS 
PTRansSHION TOGISIOF i: scsccsccstscessssaceexesiasoubeeape aeiemmoriee(svsbionne 3.25 
Pulse duration SINE2 BURST. ‘ we 2,104 
PUISE SPOGCUUM 0.0... ceccccsececsenseeestbeeeserenees Hes cme ceases biet 2.198 
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Q 


Q PK & SIN... ese ssceeseessnananeesecesecensaneccensasecsatnnansctaressanassces 
Quantising noise measurement .... sins 
Quasi-PEAK measurement........ 


LOM seispecenccopescantesns giasteeencens sagsene OT 
- responsé...... : we Bilt 
Question mark. 


R 


Soe 


RANDOM... 
Range .....-. 
overranges . 
__fated value.. ABT, 2 132 
Oo SRR ET canst, conse ens inna cada use ibcnysteetstuata rae prapseeaTETeREA TEL 2.132 
URPOFFANGES ..2....cecccecesevscsssssetiosseovenseaesectsarseceossansnensesesoes 2.50 
RANI O Gos shicsoarethidiasvcicasttvanisssssecsectceoesasareesanssnasssyeneavansenasones 2.132 
READ ONLY.. 2.265 
Read Rate...... 2.357 
Read Resol.... 2357 
READ.ME....... ose MG 
READ/WRITE .........::00e000+ w» 2.265 
Reading in responses (B10) ......ciscssesessssecccccceseeereeerseesesens 3.312 
Reading out DIOCK Aata (B10): ....:.cescseresesessesensecseeereeseres 3.313 
Readout of measurement results 
BARA OTIAIAAS 03. 22s conensaossnsnestetnensesusdnctidsonssencenteivieents 3.332 
in QuickBASIC... : 
in R&S BASIC 


Univ. Sequence dy tg UPE=BI0.... 


Rear view.......... 
RECTANGLE.... 


Ref Phase.. 

Ref Volt...... : : 

Reference ......... 2.150; 2.151; 2.161; 2.164; 2. 174; 2 175; 2.178 
. 2.183; 2.196; 2.211; 2.222; 2.228; 2.295; 2.296; 2.308; 2.310 
PAINE ctoet ci se vcsscsvnsosasnnviceCsusesvostionduieisvscecovesuanveezien 2.128 
point DC measurement ..... wee: (LO 


trace was Stored in the file. 
_traces........... mgeccéexe 


value depend gabdsasesa shi sevssaoastecazsbes) saeisatisssaitanenavearanieciies 2.298 
vanable .. 2.266 

Reference measurement Potential ..........scccccesseseseeseesreeee 2.131 

Reference value _ 
SUBFAGS ON KOY SUOKGC.....:c.cceisnsseceseoesnrsecvesvonssavsoassceessee 2.153 

Reference values 

© AOALING sa eoeseceeseseeeeeees eats 2.238 

group-delay measurement 2.153 
phase measurement......... 

Rejection 

Release control 

REMOTE CONFTOL.......ecseresesneeecseees : 

Remote control via RS-232 interface. 


Remote via 


UPL Index. 
TED, w sivscenectlosiclainseSvencuincececwosionsancsoctauusnvpekaomeedeaoe dese 2.355 SCAN GOURD HT csccascescpecsavevuecszeas svignsseeversanipgrerstvecsenitiersceries 2.287 
Rep rate ooo1 2009 Scan count >1.. 

PREDOUON OGLE sc wsesssssvsvisessrsxncannseorsiacacsnescavasnuesesimeesveencerss 2.355 

AOPQULON SAB .cscosesseviacsicionvervsovsivense raise sgeviayerianibesg witees 2.355 


Repetitive triggering 
Replace : : : 
the SETUP battery............ baile tiasi pated aeeeeceies tees wee 


Resolution 

PES werscsovercssauspecczs 2.154; 2. 187; 2.194; 2.200; 2.202; 2.219 

SEMIN G scvsicssevsoosessvvsizessavovueascouassovcsvevestaxiaenctestaeted . 2.49; 2.157 
FROSOIMNOPIV ANU so ns ccconncnncennaniesvnannstinnedwtecdssduatapaenssSecessnatexasnes 2.49 
Restart 

OLA MEASUTE MEM vosccversexerasecovecesrsovouszuysvesocevesswvanngneisess 2.321 

ONMSWEED 's.icscicancennnsevntiasanaansiiaavecsnics 

of the last valid S@HiING «2.2.0... 

ONO UP bevwcccsasecscatcsresstreeaaiess 

of the UPL with default setting. - 
WOU cs svicecaredtinasitcs scpdepenenseinsblas nn ddkvaus tive tame astamianie Mint Acta: 2. 369 
Return to manual operation (RS-232) ....cscccseecseeereteneeee 3.329. 
RIFE-VING © scoswuszeexeececoresevspeeccerescese 2.198; 2.219 
RIFE-VINC 2.... .- 2.198; 2.219 
RIFE-VINC 3.... 2.198; 2.219 
UGHM  spceccnessvericouceyrseaseeveussesoixeeesiqesceveusseaveowvansveriecussemnea's 2.299 
RIGHT/TOP 2.311 
PUDONG sesiscssescoicsansarennisvncgvscaecs Gbedees oe areeias eee eee 2.255 
RISING cscesccviesaessnesvesvenssreeiivesssestisqasegieveszes tesnsevciveeeasaaeoces 2.207 
RMS... 2.159; 2.210 
FRAS BSN ccscssenensiccapsactsunneaiesnndd oithasa Relea dats aise wyacaeRRSENe 2.146 
RUS SYN assrcasterrwsgeasecncsencueennaiennneaaiseescszoninoresocas esses 2.159 
RMS SELECT sccvcovvesnsnavseweanscewcessessvervarsqnnaieve 2.146; 2.163 
RMS: VAlUHIIGl. SIN wesessciczssveoveiersxpegasbhoctneteatensgrnqeareeseys 2.159 
PROLLY. KNOD... 5 cscececnacasscssacssnsvvaaescavacesstentacarepeysteupteressexeseveeatios 2.7 
FROUNGING NOISE ssivssesseveseevenvevecoeineytesendpetGoscvedegonssvonesuesteonee 2.202 
RS- 232 interface .......... jatidinenssanerreasassttvcssHOOe. 
RS-232 (COM1, COM2) ...ecsecccecceseesee waspiaes ianetlommecoeaes 2.367 
RS-232 interface : 


Differences to the IE C/EEE bus, 
First steps (readout of measurement results). 


Preparation fOr USC ......cussecereereereeneeee gswavas se 

Return to manual operation .......2::0-2+ wateaverasesse S povesseds 3.329 

Switchover to REMOte CONtrOl .......cccscccceeseeenceeeeneeee 210 3,929 
FAT SH CTS ex ccenvze cesirts soicvnssetBageasequacncisebscascayinacticnesss aD ESET 2.354 


RUB 8) BUZZ ivcccccsscarseroorss 2.146 
Rub & Buzz Measurements. 2.220 
RUD BUZZ covcacesesinsosivenevinesasevnnqesnigesaasonscsraniessneteisnasaincsiae 2.246 
RUMBLE UNW... 2.185: 
RUMBLE WT D sccccvescasscouasiaaacersczizasapaisescceseciavecesesversennvavcens 2.185 


S 


Sample Frequency 
NAN ZOP ccscerccsversvveriss soasonsvarsanezes 
generator ; 
maximum 

Sample Frq j : 
ANALN/ZOMNssccvssirncacrpimsmmcsereemaases : 
GONGIAIO sccreccavsovescasecatdavevoevecssaventeasieseagense ; 

Sample rate - ‘ : 

IRL cree conor zeeseorensneeceel eva ercsn eco ASE decane 2.258 
minimum ....: ; caapenaacan 
Samples 
Sampling Frequency ~ 
M@ASUPOMEN........cecteesseeteersereteees ndopnasdacanscesmereseeayeTeess 2.217 

: SaAaWyS 2.298; 2.311 


COTE Fee Se ee a ea eR, eee ES 2.295 
SOB COM os sisinasciccissazouersxcvsisienssnncasseastiess 2.359 
SCAN COUN os ccsseeciowsassecssvevsnascsnesvevsevtsiseesenspessesers ovoceenseneenes 2.292 


1078.2008.02 


1.41 


Screen copies . A 
yg Srveii erin eeeenadveeauseceasesusenigessoRs dusanortgueceseaytinssesverd .. 2.343 


Of A PALAM GIO vs ccscsvescupeasvevessapsseesesnysvegesoere 
Selection of analyzer 
Selection of function 


DACEINOGUCHON scssisssxacivcxzzvsesievesasvixerseses conven DY Secanys aa 
Selection of Generator... garssosnankegeieiugeomenmtedvhensPetOO. 
Selective rms measurement 2.146 
Selective rms valu@.........0-- 2.163 ° 
SELECT P's Secs tuzee 22341 
SIRES. sccrsenocaoscaccaastenrecanairizvanst passvss stud so saanvesacar thee teranooetreee 8 EB 
SOMICOION vecespeaccessesivecsuseewevoryexpoanv 1 BIS 
Sequence Control (opt. UPL B10).... 8.308 
Sequence of operation in the PANS Vanereserreeusvee eapenaevas 2.28; 2.29 
Serial poll........ pyacentavatstedevitonvenvaceitd Bissoiesties aa 
Series Of Data ......cececepeereee 


Senes of measured values . 
Service functions. 
Service request... 


keane 


Setting and displaying auxiliary .. 
Setting PAraMElelS....2.-.eeceereees 
Setting the Display Parameters .. 
Setting, switching off the displays. sapieaonas 
Settling .......- secu estdeseeiace snndaedsthuegbeseneontzaes 
COCK s ccccacasseussasempenssvsarsecnssatagseverveneverioncasarsionnensesmnensseaninn LB 4 a - 
delay with extemal sweep : : 
CONMDN .ainnsennnsaccicsessnstassinasevacyesvesioncayseaceet reese 
. resolution... 
© INLFOGUCHON use eeceeeeesepeeeene 
optimizing the parameters 
process a § 
measurement run with-external SWEEP n.....5.+2 
Settling by arithmetic averaging ... 


Settling CONAILION .......secceeseemerreeents 
Settling delay with external sweep 
Settling parameter ; : 

_ OPLIMIZING...s-ssasercersesseeersreeneneroes evaest we 2.48 
Settling parameters...... ee 2.41 
Settling process ..........- vais. 2.40; 2:156 

combination .......... spauveagevesestba peck ienangengionapseaanniattlgcanebonsta 2.40 
POSSIDIG COMBINATIONS ......1-ssctereretetsereeeteets 2.40: 
Settling time 


E-6 


HMOSSAQES oe sseseresecseseseeeeeeareennenanertnnenenes vattincotbod oan aa8 2.52 TAT wc cece sep cectnccaneggewps wewratvanndionsenusinssinioweanenetennernsionsan 2.76 
Signal AMpifiCAtiOn ........c.ceccecceneetsecstceeerecreetenteneatsneeeenennees 2.230 Status ; ; 
“Signal period matching. oe ... 2,159; 2.163 GUSPIAY 0... .-ceseee-sssssseeeeecnennen ceeeenseneescanees Senpygeeveveveciaerin 2.111 
Signal SPOCIUM......seresceessscsserceseeeee Se 2.198 SHALUS DYLC os eaceecsesssececeestecnencee cee reseecenetenecsenneeerceseasaaseeranatins 3.28 
Signal-to-noise measurement.......... sn rexsvsonenidens eabgl adelante 2.148 Status diagram os ; _ 
SHMUTATION 0. eeeescetsreeeceeeeseee 2.153; 2.204; 2.246 SWEED o-cepecccceseseseseescscsessee coeneanarseecheassrsssseararsaeascannesees 2.322 
SINAD..... . PETIA «c<conucsacssssaantievemecepieeewren ras coweseeerorstcts 2.50; 2.51 
SINE. cesses : PINTER ANS sco ces epscsseaetscoind eveast ds ileads Aiscouvinsdéaterncedtasenes 2.50 
SINE BUIPSP scocesctvencaressstsvvsesosvseensesesenseesesrneepa SERS 2.83 GEN ORUN. 271 
Sine pure signal eizevnssaubcemuneys oom 2.83 FI IIIS cconcusucsnncssrenenernossanemsononesndons ses cBeeevgyysieeweseens 2.50 
SINE BURST ......... 2.83; 2.149 SSVI BID LIS sca ccaceonsenssnonnatcinatvusvanuvedbanenumneesaaerpscyseasenes 2.51 
SINE® BURST signal , Status displays...... 2.320 
Sinewave amplitude UTES THE ITTRERHON ccc ecssesdlscvecevevevse-ssceonsenanssercesaneossnearas ensuites 2.39 

MULTISINE ....cesseeesecsesrrese sense Ratt 2:99 STATUS Key... ..ccccscesssecesensceseeeceecenecennnereennsrenessusennnensennnenaneas 2.3 

» SINE sevesssevee ; — .2.95 — Slatus-aperation reGiSter...is..sesseceessesereresseeeereeestestesneeniens 3.30 
.- .SINE BURST. 2.100 Status panel .. 2.31; 2.260 
12 en OEE EAA icssscaassosnveveqaesssoegponngenss enghe EASY ..2.103 Status questionable reQiStel...........sseceeeeeseere renee 3.31 
Sinewave amplitude SINE. seo 2.121; 2.122 Status register 
Sinewave frequency _ hiss Sa tae ty RSOCUNGIONY (IEE shears rN aot backs eeon bath eee Sh SeS TESTES 3.25 

MOL TISINEE soc tisbecsossistosoachoststsasctbtsciss MMORMpcexckacss Foes 2.98 enable par...... 3.26 

‘SINE BURST. dade nocabensSeepenaapranecaamaat eee een tees 2.100 error queue... BS 

- SINE* BURST..... peesesatetars 2.103; 2. adap 2.106; 2.107; 2.109 QVENE PAM... eseceseeceeteeeeeee . 3.26 
Sinewave SIGMA .esscvssecersssvercorereesonservenioserasatanssaganecsiyssestiaess 2.120 event Status ENADIO FEGISIEL ...........ccccereetee serine ete 3.29 
SINGLE....e.sc00 5; 2.325; 2.326 OVEN StAtUS FOGISLOL......u.ceceecsceeeseetenerseneceteneetteenseeeneenes 3.29 
+ TD acts nacactiteadsinden cesebucastacitertsgtmet daisy pave TTONRCS deelaretes 2.141 PSE HAL scien bentaauaanases 3.29 

SINGLE KY: sscodsascecnasaticespsassesievcespobboveseh tn Rivannepfooeas hiernbee 2.322 ntransition part... . 3.26 

SiAQIe MEASUFEMENE 0... essesesecseccssessssessnsessnecessenrestveees 2.5;2.141 MMTV NOS EPS a scnccca inte cvenis oie void consiner dead eareannaennetinsesinns 3.27 

Singlé measurement at FIXOC INKOPVAIS...cssesecsecssesesesecrsssevets 2.144 parailel poll enable register  ssseas is cad tadansigtuinyapeinvs OueeteR es 3.29 

Single MEASUFEMEMS........csseseeeseees it we 2.320 ptransition Pa... ecco 3.25 

SINGIO SINC ....-seeseccressessseerserevenearenseevarcensensennseansenegtacenstasteneese 2.96 service request enable register . . 3.28 

BESIVG os rensnc ici nin it bani alg gegen lee 2.183 SIRIUS DYTO Z fib ij ti etcccihins sien .. 3.28 

SLOW DECAY...... 2.228 status operation register........ ... 3.30 
Smoothed display. w+ 2,208 status questionable register... 331 
COL REN aes ere sprsrtenne 2,105 EMBO a hes crsiheus Menacavsviees 2 3.25 

SMPTE measurement procedure P : 2.188 summaty bit...........-+ 3.26 

Softkey ments ass ~— espe iommesnspanecasic 3 sce ouOe Status FGROTUNG SYSUOII ..c:a-.asoccsenecssascarsacosshesdecstnsnesestiarsesatie 3.24 

SOTA S pices ticaat Sia rcatarroeabariacasinaiente sctak ugg 9; 2.34; 2.301 PS SMM ek see actos waysvasenapecetntyanysansasaeneiraNTENSS 3.36 

Software options SS earth ge Scere ce ccc ratteece ee cncsesieiemccesessseeveasseovies: 3.33 

Enabling Fen ee ee EN St eee 1.5 steady readout by hh begs SreaaetS.cuvoask asians vex sib ceviccanecvas 2.40 

’ Installation... Step : : 

_ Réinstallation of. generator d 
SOUICE wise eieceteeeeen 2.64; 2.121; 2.3 16 PMS SEL, SWOCD cesvescssescessessssscsemsscessssesessecsesseeaseseesees 2.168 
Source impedance .. inthis 2. 64; 2.121 Step size 
Space. che Ka blasbsusebn anehgabhons gauss tone eACO ping PER Oe oa VEE 3.15 HiN@AF GENCLALOL SWEEP .....sessseeecesseensereressenetecsretseseseeneess 2.91 
Spacing esstsenpig IEG, 2, 112; 2.167; 2.298; 2.311 logorithmic Generator SWEEP .a.ssscccscecsssesssecsnscesecseessseeees 2.91 
Cia): ERENT RE SCAPAD RS Pe ca a ae 2.200 Stop. 2.5; 2.144; 2.154; 2.187; 2,194; 2,200; 2.219; 2.320; 2.368 
Span FFT...... > wees 2.202 QEVIBTEOF CWOGD nc sectsecevcscstahincssssssonsovenesensssssuevevsceveess 2.91 
SPC-LIM REP. Cs sesbesedtaecnpattepeioNe Se te TU RARE RE owe as 2.290 Slo) 2.353 
SPEAKER.. pancreas 2.158; 2.162; 2.172; 2.174; 2.175; 2. 179; 2.189 SLOPIGON T BY i stisonsssterccarentcavdaces isccesecsesee’ Lareuesasatusreeeceras 2.332 
Neeeeereeeaeaes 2.191; 2.194; 2.200; 2.204; 2.208; 2.225; 2.229; 2.232 ET RIE con pecie aga vee nase pd See see sos raeraeeparsyyreneeusees Ol 19D! 
Speaker Off... ostevsnesesauen sesuanenseeneessoeeesrareassasseacensnensense 2.230 STOP/CONT. 2.5; 2.325; 2.326 
SPECTR LIST wscsosessevsssqeeecs compra cnaeernsnentcesso eon label Mas 2.290 — Stopb Low..... seveee 2,255; 2,257 
SPeCCtum.....cceee . 2.196; 2.291 Stopb Upp.. vee 2,255; 2.257 
Spectrum AMaAlySis........s..+s»sbeusewneerenrencgs ces ene serede 2.196 NR aces cecs ecb cayae turer pnesiier eyesteevsdvesteyeateivies 2.254 
SPER ER wcccssesusscessccssuvanssvsy tbeguuuodnnaceieninaeatcosseeaee eee 2.195 STORE.......... ... 2,150; 2.152; 2.153; 2.267 
Spk VOMME «1... PBABBP EBRD — STOP CHE seacpacecnrnsccvssecsvscsonssecsvssecrnssecrsneessnenneses 2.150; 2.152 
SPUFIOUS OMISSIONS .....1.1.scecersoeseessorerecerssrseecesesonsonsevecorssorene 2.367 tS yA 1] gh a 2.150; 2.152 
SRE (service request enable register) BC §=—- STD INSTRUMENT oscoesccvscovsssesosansoueancecassesusasoosovaenvsese 2.264 
SRQ (Service request) .....-.-.--s00-10-0- 3.33 PATOPETIAAGEMGIGT ceosesssssssernscsessseansecsteccesesscensatasesenesos 2.267 
StANAAIT..:, esveveccseeeeees . 2.193; 2.206 Store traC@S ANd SWEEP HISTS..........:scecesseeeeneseneneeseeenscnsees 2.267 
Standard: WAGR wigexoasisas ts teampetienn oemendnicunovesdncdiansncrinn ~- A 2.193 Storing complete instrument sety net 2.264 
START 1... 2.5; 2.144; 2.154; 2.167; 2.187; 2.194; 2.199°2.219 Storing Of SEtUPS-.....ccecovoussssseeeerenesinosiinsnsiggseeccesecssnsneeeets® 2.264 

generator SVB OND. tsa nenvitite Taaain anscts sate Sitinsch veteran arsohen ooo 2.91 RSet de tal a has Lidlomassballa et Soctaecsasecsscvecsesteeeatesnsseestecsnsensen 3.14 
START COND.......+. BSG 2 VAGIRIAEY §— BUPRG AIO LNE ol hs sclinennahibcissladinenncissasvscsutsvssccneancigestvovess 3.8 
Start condition... ee eee | 2.140 Sum transfer function.. 2.204 
START KY, ...eecsscsepeesesecsesseens 2.141; 2.322; 2.325; 2.326 SSUES Tilo sow ptotrhod cremethens oavetsiscnnsits tases Meseusrvovnsovnivedtis 3.26 
Start of arithmetic AVEPAQING -.-vceenocesveesnerieeestceesentneseet ST IT ccannsnggueeoteeeentssinssenn 2.188 
Starvstop limits for.triggering Superimposed sinewave VOMAGES ......c...ssesscssescsseseecssesssueece: 2.96 
Siertng anc stopping of measurements or Sweeps6............ 2 320 ; 

State diagram Sweep atta a 2.320 

measurement, apc aa Pit LEE Bic at 2.321 automatic lists-.. 2-166 

PUP OOHON crs Nscsest oe ssivavautesvesrettenvarsiaveusrunssvaatevevnneieaaes 2.91 
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UPL 


ERIGINAl swciccsvscsscerovenn sri vacuncnvenscecnaciearsaesaters suemeeon 2.823 
frequency sweeps.. . 2.323 
leVel: SW CDS irecesas csteiaza cesesussravereasaeraeseaseenrnesiiens 2.323 
TOVEINIQG Cl assissccpscoiseasacerweeerevcernvsuesseeness wWirwee BBLS 
frequency of selective rms measuremenrt......: 2.165 
lists RMS Sel. SWCD .........2.cccccecceeteeeeeeee 2.169 
Manual lists 0.0.0... 2.166 
one-dimensional...... . 2.86 
steps are skipped... 2.89 
SIOD sviscssorssressucvsnaemperecisrspuamuauenatistiestean Caren TERT 2:5 
Time-chart.. 2.323 
Time-tiCk .......... 2.323 
two-dimensional... » 2.86 
SWESD COMO! cecesscsecssecosersitesooss ivveed venders tesassnewssereenvndiecses 2.88 
SWEEP CTRL... . 2.94; 2.100; 2.103; 2.105; 2.109; 2.123 
ceeceemensiereaealpsaventes 2. a 2.166 
SWEEP ‘GCCHON scnsccvnescscacsssegscvsveresrtane Tues trace bevsasturesacee 2.91 
SWEEP EIST sccconseosscinninciecsincsassuvnearion "2290; 2.298 
SWeOD MOG ssscasvscesscsssccnaceaseeessnise xespamecacecs 2. 161; 2.171; 2.224 
Sweep parameter 
DANES aged cS acsepiatacareancchduredatguaraeminvdwonedasurssels B cbt licvessses AOD 
Sweeps : Ms 
ONAN ZO sccvssevevscssorvivscecseesnessess NIM eet ee 
generator ... 
Switching off..... 
SWIICHING ON .....ecessees 
Switching on the UPL........... 
Switching sweeps on and Off........2..: 


Switchover to Remote Control (RS232)... 
Switchover to UPL user interface.::...:.: 
SWP CONT RUNNING ...,...0000+ 


SWP MANU RUNNING .......c0cccscssecscrnsersceenneeceene : 
SWP OF Fivssszessessvepsisvecvouss : 
SWP SNGL RUNNING. 
SWP STOPPED......... 
SWP TERMINATED... 


Sync Mode 


Source 


Sync To *dodt oS, PS Noo es 
ANAIYZET .....scsvesseseeneeved fe onal sabe iypeeaaee melo 
generator ........0.+. 

SYNC TO ANALYZED... -2:cccesccsenssersnsencetscrseneae 

Synchronization (COMMANA) «1... ‘2 

Syntax elements (command) . 

SYSTEM sesemsesrssescsseewctomenys 

System files..... 


; 


Test signal ane 
intermodulation measurement .. secant nenraeacets /: 
polarity measurement ......-...... : 

Text commands ssnsaeiivssars 


enceeeeeses vennee, 2.180 
Third aye i Reece suisudensesisintesciiaties . 2.226; 3.307 
THIRD OCF ocnscrcasnevseinience ceo ENE ATEN AES 2.112 


Third Octave... 3 2:246 
TUDE oreescecoainuactsonanraanxnininasanicaasnendenensaaSTeahi BEE 2.258 
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Third-octave Filter 
Third-octave noise . 


Time domain display . 
TIME FICK. cooanzaee3 _ 


TOSEINK cexsscnssexsevssenestosszs 
Total Gain factor. 
Total Peak........... 
Total 1-0 meee 

TOTALNWVOL T voce scvizscconavonevsvosvensind astee iu ccencsunngrey geet Be 107; 2. 110 
TRACE A 


sas sana 2.293; 2.307; 2.313; 2.351 


Trace and spectrum display : 
TRAGEB i ccminssrnntonineses 2.267, 2.269; 2.293; 2.307, 2348; 2.351 
Trace data storing 
Trace Len........ 
Trace length. 
Trace length of the signal... 
TrACE PHINOU .....cececeeceeeee 
TRACEA......... 
TRACEB.... 
"TACOS wecskexnesscceres 
Traces to be used. 
Tracing of measured values 
CONTINUOUS «0. ceseeececeneeeee : pastronseneedbvees 
“due to frequency change.. 
-- due to voltage change...... 
fiXEd NUMDET..:.....1000000+ 
fixed time interval .....:cccece 
Tracing of measured values at regular interva IS. 
Transfer Function 
Transfer Of PAAMELETS +.....e.c.c eee 
TIANGIG ssscvecomonnvsevenriesessiensnnsaititi0s 
Triangular distribution 
Trig Chan .....ecee000!- cou 
Trig Level BR escaas : 
Trig Slope... 


Tiever event... 
TRIGGERED 

’- RMS measurement 
True mms measurement .. 
two-dimensional sweep 
Two-tone signai to- SMPT. ae 


; on 
* \ Re ie 
UNBAL : ‘ seit Be E 
GERGIAIOR seecascessayorscosesscsastosenvevinwrossunriyninvssenns ase 2.64; 2 121 
UNBAL BNC 5 é ; we ow 
analyZer.:3.< het : 
Unbal Out... 
Unbalanced O6thput............ceecccseeseeeeentneeeee 
Unbalanced output (Output. UNBAL,. BNC)... 
UNDERSAMPLE |. .cccccsccssccecesscecsteceneecrnecereneens 
Undersampling FFT . beara 
UNDO excess cssssesssivesancezesresisessessrnvrece : : - 
UAT eccccees 2.149; 2:178; 2.1837 2:189;-2.191; 2.194; 2. 207; 2.219 
nnaa pbpaseadiay SARTANIR VEER vaeOONesEETRRRUETEERN TOAD 2.295; 2.307; 2.310 
Unit Ch1, 2.149; 2.161; 2.164; 2.174; 2.175; 2.196; 2.211; 2.214, 
Saysve $a) sb dv ava aneaaastswnaganaseoneaeeteae 2.216; 2.217;.2.222; 2.228 
Unit Ch2. 2.149; 2.161; 2.164; 2.174; 2.175; 2.196; 2.211; 2.214 
SeRRRenMe ante nsseveraNtonsiianieneenennaannnwenanaensnn 2.216; 2.217; 2.222; 2.228 
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Index 


URI LADOD wcsvasasesgecessccssccssvesosussesnescssnivnienstosgabgoemaiingea & 2.295 
Units 
conversion formulas for entry Of VAIUCS «sree 2.59 
CONVESSION FOFMUTAS .......csecsceeeeenessceeneeeeenees ieeo 
display of measurement results.. 289 220 
for measurement results............. + 299 
for value inputs .........+-- 22:55 
FUNCTION IADEIING.......20ccceceereeee 2.292 
IEC-bUS NOLATION ........ccceeeee ar 27 
list OF All .....e.ecesesecseseeseeteeees 255 
measurement result output.. 2.149 
Of MEASUFEMENE FESUITS ........cceccesseserecreeseceeenenernenarenetaes 2.149 
output Of MEASUFEMENE FESUIt........ccceeeeeereneeeeeeeeeees 2.214 
OBES DIAY vcccncsceicssecasssecsanssssonsesssneserse sea vompnpsesraxauenee 2.216 
Universal Sequence Controller * a 
SwMaHOVEL 10 IPL. cnicaes tence spcdhisataanepnassncavacstvvies tbs 3.314 
Universal Sequence Controller (UPL B10)........2:sssscecessseees 3.308 
Universal Sequence Controller UPL-B10... . 3.308 
Differences to |EC/IEEE-bus Contrdl.......... . 3.312 
First steps (readout of measurement TOSUIES)...ccsesseseee 3.311 
** QUIBUT OF DIOGHE GET srcniwaccsanencesnsesestsvesgacequeysbscasieletauned 3.313 
Reading in responses... 3.312 
Reading out Block data. 3.313 
UNZOOM..... 2.304 
UPE HEC BON sixes hasteitcacadteinpaiiatisrt 2.352 
:UPL-B10 Universal sequence controller. . 3.308 
UPPeP CASE (COMMANA) ...-...secrerseessereceseresnensscsnnsentenenesseserete 3.37 
UPPER FREQ... «+ 2.106; 2.115 
USGRIT SIQIEE,,.raxsusssicestie2sastns Soostesersaieiebiytsetael lca eT Cio aerate 2.105 


Useful sinewave signal. . 2.188 


USOT GEIR. src teeseicionrsoeatoiniedtaigeaacnes dukes tachi id i Rebentea errs CHGS 2.80 
USER EF csi incamsapmmmreltatioms sometacs inns iets ROE L.- 2,96; 2.112 
SGT TOES sacs setciiccod per ere teen eazueshpnnasaet eee LT 2.261 
USER L....... 2.316 
US6P LADO! ssscexsccaipeoretn st aattappmam eats Saseig teas Ray AG iT) Va 2.292 
OSE, MODC as isisnncssutrcpmiinsitapiicnampieryyss sovedescsqapnactpielbatisset Aaa 2.80 
HUBER R ..nasencess 2.316 
stisér-dafirable GOL scuconcpsiesvrasais pasta: visas mimnesionesanan 2.252 


V , 


Valid GABA 2 spiscuisss csneasensceniremn aicea iain Apaai sienna Aes “2 76 
‘Validity bit . 


‘VALUE iestest 1 . caesaaiey “271 
Valu CORUIWRIGE F—accassas ce cesehs pyran vsni seteasnenagnoieesspirasaneesibaan 2.82 
Value entry, rotary knob, numeric keypad . see 2.84 
Value Of Ax@S, PIINtOUt.........ccccceceeesereerseee » 2.381 
OZ Feito 82 pany ae peor La ae Oa Ae 2.136 

Variation 2.145 
‘Version dispiay.... 2.362 
VGA 


NRTA. vniceassmcmehopihitccsnaddees scvorsseere 
monitor.  ehinsoniiogaareiecsamaupiniameabiues 


monitor connector 15-contact 207 
VGA OM OM var ssuancariens tosiiia nate cttohed . 2.356 
(i(k) -(3 1": ee ret es 2.70 
VO BO nina tninneanececieen severe 2.70 
‘VIEW OFF. 2305 

OME «name cc tinal on maa ne a het ere! 1 eel a 2.90 
‘VOLT.CH1 asia 2.142 
BOLT GHP seicrvestsseenhe eng tg Sia bl light aet toch anon 2.142 
VOLT FILE..... 2.92; 2.123 
VT CPSP a cchthistosb rouecascnenpiph ins asses saneeca gl 2.106 


Volt No (i) .... -2.99 
VOID RSE ii weticc Rene actos serait Sicick abe tea tggsttonspe eidantelbavanccctoad 2.65 
VOLT TES id ais mancen csoxaintetabeastnsibancriupts yes tee 2.116; 2.118 
Voltage .....--.000 2.100; 2.103; 2.119; 2.121; 2.122 
generator .. 25 
increasé.... 2.96 
FET cena lig ypitpemntecs gente intestine -conibtamelidiass gob bein i 2.131 
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VOLTAGE PEAK... 


BWREIS ss scccesnsepavstavaesnsesccexearsievesesssasesnvseossosisecectaneneenns j 
VOIAGE CHECK........c0ccecceseereeees a 
voltage limitation..... 


VONAGE SOLECION .........2.csscessspeeererereres 


: Voltsource......... re aigguguvoarserdécapeu 


2 146; 2.246 
WAVGf0IM GISPIAY ....210...scenerrenverrenssssssescesessenenccersenseneneenanene 2.205 
WayS Of PrOSONtatiOn ........-s.scesceceersceesereetenernereteneatennecienetets 2.14 
Ways of Starting the Analyzer, Ext. Sweep... .. 2.140 
WOGHHIG sccscsccscsneaicsseseisssocuenrwiotenersssssentenssssescennie es cntensesasens 2.193 
Weighting filters.. 
WHITE .....200000 


Window functions...........- 
Window functions of FFT 


Word width 
Cligitaal QEMETALOL 0... cssssscseeseeeseeeesseseseeetenecstenerseecseeeeeates 2.72 


WOW & FL uu... 
Wow & Flutter. ts 
WUE cs. cacssssassnniccntsacseasnnssensedssadsbiansesiarsdsansosicsstesstsars 

AD CIN sc cccuscesseusexscessussvsusvissesivanavevssasesveuverersenerescens 2. 70 
WIG DIO GION oscissscssescenvesvscssvesversavascersnsseeseoncssvetessvesosesees 2.265 


X 


Pe PRR Bs cso vavsceccsxesuscsevia coxarimcernesnaavenseeenty - 2.267; 2.351 
X Axis (sweep)... .. 2.90 
K POG Sisal, .. 2.299 
va «0117 ieee PEE CoE ER COROT RT PCE ETT PCETCRT eC Teo 2.338 
REELRAD (SWOIUND) csc csiccuicsccsuevtvgrenssascesoasvesoussecevesarevionsteescovsrnscsue 2.86 
XLA output..... = 
XON/XOFF 


Y 


DFR ees sera vy PAST Tay ccc isa seeevctabenas dereevmuseCecieiaseauianetaeve abeeaeisE 2.299 
MURAL pe ahs ov asi coavesovsssencuiaysescvecsavedsisdeaeasaezessmcveteemssessess 2.338 


wil aoe oo se 


Z | ‘ 3 a hall 


ZPIIS cin cccscc es gcc ec vada odandhgubaniiocxetsdinsen 2:90; 2.267; 3951 WD sie Picerinaszencenazce juvwnduateaita ansg Mipiasen tvenevadd he Suesti 2.216 


* 


* CURSOR, 
*CURSOR 


B= 04/9 OCT FLT smvsnesteatonmurennnmnnenniaeninnnenrn ties 
bRLS y3 OCTAVE. 


-2 Sigma... 


ve 32.0 (PLL) 
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